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1.0 INTRODUCTION

This baseline ecological risk assessment for Sauget Area I in Sauget and Cahokia, [llinois,
addresses Dead Creek surface water and sediment and surficial floodplain soils. Figure 1-1
shows the site locus. The risk assessment follows the work plan for the project (Ecological
Risk Assessment Work Plan for Sauget Area I, Sauget, St. Clair County, Illinois, Prepared for
Solutia, Inc., St. Louis, MO, Menzie-Cura & Associates, Inc., August 12, 1999; Appendix A)
and notes where deviations from the work plan exist due to unanticipated differences in site
conditions. It also addresses comments from regulatory agencies received in April and May,
2001.

With the agreement of the United States Environmental Protection Agency (USEPA)
Remediation Project Manager (RPM) Michael McAteer, the portion of the ecological risk
assessment that addresses the aquatic habitat of Dead Creek is restricted to a portion of Dead
Creek Segment F and the Borrow Pit Lake. Creek Segments B through the upper portion of F
are subject to a Unilateral Administrative Order (UAO) issued by the USEPA on May 31,
2000 to Monsanto Company and Solutia Inc. (Docket No. V-W-99-C-554) pursuant to section
106(a) of the Comprehensive Environmental Response, Compensation and Liability Act of
1980 as amended, 42 U.S.C. Section 9606(a). The Order requires the following response
activities at Sauget Area 1 Creek Segments B and Site M and Creek Segments C, D, E, and F
upstream of the Terminal Railroad Association embankment, which are located in Sauget and
Cahokia, Illinois (Figure 1-1):

. Preparation of a Time Critical Removal Action Work Plan;

. Implementation of the Removal Action in accordance with the Work
Plan to mitigate the threats posed by presence of contamination in Dead
Creek sediments and certain adjacent soils and their potential migration
via overflow and flood waters from the Site;

. Removal of materials from CS-B (creek sediments, creek bed soils and
flood plain soils); CS-C, D, and E (non-native creek sediments only);
and Site M (pond sediments and pond bottom soils) in Sauget Area 1,
while minimizing adverse impacts to area wetlands and habitat;

. Proper handling, dewatering, treatment and placement of such materials
in the on-site Containment Cell,

° A plan for management of Dead Creek storm water during the removal
action;
o Sampling and analysis of areas where materials has been removed, for

the purpose of defining remaining contamination;
1
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. Placement of membrane liner material over CS-B and in all other
excavated areas where, based on post-removal sample results, such liner
is determined to be necessary; and

o Design of a containment cell which will provide adequate protection to
human health and the environment.

The Order requires Solutia to conduct these removal activities to abate a potential imminent
and substantial endangerment to the public health, welfare or the environment that may be
presented by the actual or threatened release of hazardous substances at or from the site.

Currently, the UAO is being modified by the Agency to include removal of sediments in
Creek Section F from Route 157 to the eastern boundary of the Borrow Pit Lake.
Approximately 5,000 cubic yards of sediment will be removed from this 5,300 foot long
stretch of Dead Creek and contained in the on-site disposal cell being constructed adjacent to
Creek Section B.

These removal actions do not address Dead Creek floodplain soils. These are evaluated in a
screening-level terrestrial ecological risk assessment.

1.1 Regulatory Guidance

The assessment follows current USEPA guidance in:

Ecological Risk Assessment Guidance For Superfund: Process For Designing and
Conducting Ecological Risk Assessments (USEPA, 1997); and

Guidelines for Ecological Risk Assessment (EPA/630/R-95/002F, April 1998).

Previously, Environment and Ecology, inc. conducted a Preliminary Ecological Assessment of
Dead Creek Segment F (environment and ecology, inc., 1997) for the USEPA, which
essentially provides the screening analyses required in Steps 1 and 2 of the guidance (USEPA,
1997). This work was based on a site visit conducted in April 1997, and the collection of eight
sediment samples (and one duplicate) from Dead Creek Section F and the Borrow Pit Lake.
(Their terminology referred to the entire area as Dead Creek Section F.) Their “background”
sediment sample was collected from the Borrow Pit Lake. Their observations indicated that:

The vegetation is of low floristic quality, consisting primarily of invasive and
pioneer plants. This is consistent with the fact that the wetlands were drained

and the woods cleared prior to the 1930s, and the surrounding land is highly
2 -
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disturbed by agriculture and industry. However, the site does provide good
quality wildlife habitat, as evidence by its use by the Black-Crowned Night
Heron, a state-listed endangered species. Also, there are plentiful detrital
inputs (twigs, bark, and leaf litter) to the creek, which provides a substantial
food base to benthic invertebrate populations. One limitation to the benthic
invertebrate population is the lack of riffle areas and therefore, a potential for
periods of low dissolved oxygen levels.

Their data indicated that some metals, polychlorinated biphenyls (PCB), polynuclear aromatic
hydrocarbons (PAH), and dioxin concentrations in sediment were above ecological screening
levels. They concluded that the site warranted further investigation of ecological risks.

1.2 Site Description

Sauget Area I has been subjected to multiple historic industrial discharges, waste disposal and
manufacturing activities over an extended period of time. A detailed description of site
history and use is presented in the Engineering Evaluation/Cost Analysis, Remedial
Investigation/Feasibility Study, Sauget Area 1, Sauget and Cahokia, Illinois, prepared by Roux
Associates, Inc., March 9, 2001. Sauget Area 1 is centered on Dead Creek, an intermittent
stream that is approximately 17,000 feet long, and its floodplain. Dead Creek is an
industrialized drainage channel that flows through industrial, commercial, residential, and
agricultural areas (Figure 1-1). Three closed municipal/industrial landfills (Sites G, H, and I),
one backfilled wastewater impoundment (Site L), one flooded borrow pit (Site M), and one
borrow pit backfilled with concrete rubble and demolition debris (Site N) are within Sauget
Area I and the Dead Creek floodplain.

In the past, Dead Creek received direct wastewater discharges from industrial sources and
served as a surcharge basin for the Village of Sauget municipal sewer collection system.

When the system became backed up or overflowed, untreated wastes from industrial users of
the sewer system were discharged directly into Dead Creek Section A. The culvert between
Creek Sections A and B was blocked in 1968. Creek Section A was remediated and backfilled
in 1990. The remainder of Dead Creek received wastes via downstream flow from Creek
Section A prior to 1968. Creek Section B is hydraulically connected to Site M via a man-
made ditch. Site M may have also received wastes in the past. Dead Creek continues to
receive runoff from roadways, agricultural, industrial, and residential areas.

1.3  Organization of the Report

All of the elements of a standard ecological risk assessment, as described in the standard
guidance documents cited in Section 1.1, are contained in this report. However, the order of
presentation of some of the elements has been changed to facilitate the implementation of a

3
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presented below.

1.0 INTRODUCTION
This section provides an introduction to the project and an overview of applicable

regulatory guidance.

2.0 BACKGROUND
This section discusses relevant background information for the site.

3.0 PROBLEM FORMULATION
This section presents the Conceptual Site Model and identifies ecological receptors.
The Problem Formulation section of the risk assessment was previously outlined in the
scope of work for the project (Menzie-Cura & Associates, Inc., 1999; Appendix A).

4.0 SELECTION OF ASSESSMENT AND MEASUREMENT ENDPOINTS
This section identifies Assessment Endpoints and Measures of Effects, although these
elements are typically discussed in Problem Formulation.

5.0 EXPOSURE ASSESSMENT
This section briefly describes the data used in the ecological risk assessment and the

selection of COPCs.

6.0 ECOLOGICAL EFFECTS ASSESSMENT
This section briefly describes the approaches that are used to assess ecological effects.

7.0 RISK CHARACTERIZATION
This section presents the interpretation of the data. This section discusses measures of
effects, together with other measures that are used to evaluate the individual assessment

endpoints.

8.0 DISCUSSION OF ECOLOGICAL RISK
This section discusses the weight-of-evidence for each assessment endpoint.

9.0 DISCUSSION OF UNCERTAINTIES AND EXPOSURE ASSUMPTIONS
This section analyzes the uncertainties associated with the risk assessment.

10.0 FINDINGS
This section briefly presents the findings of the assessment.
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2.0 BACKGROUND
This section provides a description of Dead Creek, the Borrow Pit Lake, and reference areas.
2.1 Dead Creek and the Borrow Pit Lake

Dead Creek begins immediately south of Queeny Avenue in an industrial area of Sauget,
Illinois and flows slowly south through residential neighborhoods (Figure 1-1). Along most of
its length, the stream is bordered by a dense, narrow band of riparian trees and shrubs.
Homeowners have cleared to the creek's edge and have established lawn along several
sections. Creek Section B runs from Queeny Avenue south to Judith Lane, Section C from
Judith Lane to Cahokia Street, Section D from Cahokia Street to Jerome Street, and Section E
from Jerome Street to the intersection of Routes 3 and 157. Section F begins at the
intersection with Route 3, crosses the intersection, passes through a culvert at railroad tracks,
and continues to the southwest toward the Borrow Pit Lake. As discussed in Section 1.0, this
ecological risk assessment addresses Dead Creek Section F from the railroad culvert south and
the Borrow Pit Lake (Figure 2-1). Photographs of this area showing the predominant habitat
types are in Appendix B.

West of Route 3, the creek flows south and west through the American Bottoms floodplain.
This area contains active and abandoned agricultural land divided by levees and railroad right-
of-ways. After Dead Creek flows under the railroad right-of-way, it is joined by a stream
draining land from the north.

The Borrow Pit Lake is a borrow pond that was excavated during the construction of the local
levee system. It covers approximately 530,000 square feet (approximately 200 feet by 2,650
feet). The United States Geological Survey (USGS) map of the area (Cahokia) indicates that
the pond was dug to its current shape sometime after 1954. The pond is the largest non-
flowing water body in the area. Its shore is surrounded with mature riparian trees. During time
of high water, Dead Creek drains the pond through a pump station under a levee and flows
into a ditched section of Old Prairie du Pont Creek. Storm water is allowed to accumulate in
the Borrow Pit Lake until the water level reaches Elevation 10. Then the lift pumps are
activated and accumulated water is pumped to Old Prairie du Pont Creek. This storm water
management practice turns the Borrow Pit Lake into a storm water retention basin subject to
large fluctuations in water level. The of channel of Old Prairie du Pont Creek flows northwest
to Arsenal Island on the Mississippi River.

During the site reconnaissance and sampling in September, October, and November of 1999,
water levels were extremely low in Dead Creek and the Borrow Pit Lake. Many areas of these
water bodies were dry with exposed mud. Fish and other aquatic species (e.g., frogs) were
concentrated in shallow puddles. These low water levels were persistent region-wide.

5
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Observations made in the field in 1999 indicate that the water level in the Borrow Pit and
Creek Sector F were low. This may be due to natural fluctuations in water level and may also
be linked to the particularly dry growing season in 1999. Dead Creek is a series of small,
shallow bodies of standing water. Examination of the creek bed and riparian vegetation
suggests that Dead Creek does not retain substantial amounts of standing water during the
summer months and that water levels are dependent on relatively recent precipitation. A
memorandum authored by Bill McClain of the Illinois Department of Conservation dated July
23, 1992 to Tom Crause and dated received at the Illinois Department of Natural Resources on
July 27, 1992 contains observations of Creek Sections B through F, indicating that a low water
level is a normal condition in Dead Creek. Historical information obtained from a 1984 survey
conducted in the American Bottoms by IEPA (1989) indicated that 12 out of 14 streams were
at low flow conditions in summer. The report indicated that low to extremely low dissolved
oxygen concentrations and elevated total suspended solids, total dissolved solids, turbidity,
total phosphorus, and metals are common. Streams in the mid American Bottoms Basin (the
area of Dead Creek) exhibit the greatest impact on macroinvertebrates and are considered
moderate to limited aquatic resources.

Historical discharge data was obtained from the United States NWIS-W Data Retrieval

system, maintained by the US Geological Survey (USGS), for other creeks in St. Clair County

Ilinois. The closest of these to Dead Creek were Canteen Creek (1972-1982), Mud Creek

(1972-1982), and Richland Creek (1989-1999). A review of the historical discharge data from

these creeks indicates a high variability in discharge over each year. However, for a large .,
portion of each year, discharge is very low, often near zero. Both of these patterns occur each

year, suggesting that low to zero flow conditions, as seen in Dead Creek in 1999, are common.

Section 7.2.1 provides additional detailed description of the habitat of Dead Creek and the
Borrow Pit Lake.

2.2 Reference Areas

Reference areas for ecological risk assessment were selected during the ecological site
reconnaissance and during the main sampling event. Details of the selection,
summarized below, are included in the field report (Soil, Ground Water, Surface
Water, Sediment, and Air Sampling Field Sampling Report, Sauget Area 1,
Remediation Technology Group, Solutia, Inc., St. Louis, MO, O'Brien & Gere
Engineers, Inc., September 2000).

The following criteria were applied for the selection of reference areas:

a) physical similarity to Dead Creek or the Borrow Pit Lake
b) location away from direct influence of industrial discharges, including major

highways.
'’
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The reconnaissance survey was carried out over a three-day period in September 1999.
The selection of reference sampling stations was discussed with Mr. Michael
Ondrachek of Weston, who served as representative for the USEPA.

Two reference areas were selected during the reconnaissance survey. Reference Area
1 was a section of Old Prairie du Pont Creek near the town of East Carondelet,
approximately 3 miles southwest of the end of Dead Creek in the Borrow Pit Lake.
This section of Old Prairie du Pont Creek is a broad shallow water body with a mud
substrate similar to the Borrow Pit Lake. It is distant from any influence from the site
or other industrial areas, but is similar to the Borrow Pit Lake in that it is near
agricultural land. Two sampling locations were selected in Reference Area 1. These
are depicted on Figures 1-1 and 2-2; photographs are in Appendix B. It was not
possible to obtain permission to sample in the second water body selected as a
reference area during the reconnaissance survey.

To replace the second reference area selected during the reconnaissance survey, two
bodies of water in Monroe County, collectively referred to as Reference Area 2, were
selected during the main sampling event with the concurrence of Mr. Steven
Broadman of Weston, the Agency’s oversight contractor. These water bodies were
approximately 20 miles south of Dead Creek and contained one sampling station each.
Reference area 2-1 was in Long Slash Creek north of the culvert where Merrimac
Road crosses the creek. This section was similar to Dead Creek sectors B through E in
that it was shallow and muddy. It was similar to Dead Creek Section F in that it
traversed an agricultural area. Reference area 2-2 was a flooded borrow pit north of
Fountain Creek and was similar in depth, hydrology, and surrounding land use to the
Borrow Pit Lake. These reference areas are shown on Figures 2-2 and 2-3.
Photographs are in Appendix B. Table 2-1 presents water quality and sediment type in
Dead Creek Section F, Borrow Pit Lake, and the reference areas.

Extensive effort was made during the site reconnaissance survey and the main
sampling event to select appropriate reference areas. After completion of ecological
sampling and preparation of the ecological risk assessment, the regulatory agencies in
the end did not agree that the selected areas were appropriate to use as a reference area
for Dead Creek or the Borrow Pit. Therefore, as directed by the regulatory agencies,
the data collected from the reference areas will be presented in the report, but
comparisons will not be made between measurements made at the site and the
reference areas.
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3.0 PROBLEM FORMULATION

The problem formulation phase of an ecological nisk assessment develops the nature of the
problem and presents a plan for analyzing data and charactenzing nisk. The problem
formulation section of this assessment defines the assessment and presents a conceptual model
that descnibes key relationships between potential stressors and assessment endpoints.
Assessment endpoints are expressions of the environmental value to be protected at a site that
are selected by the consensus of the regulators, the regulated community, and state or local
concems. The problem formulation for this risk assessment was presented in the project work

plan (Appendix A).
3.1 Conceptual Site Model

The foundation of an ecological risk assessment is the conceptual site model. According to
USEPA guidance, the conceptual model addresses:

environmental setting and contaminants known or suspected to exist at the site;
contaminant fate and transport mechanisms;

mechanisms of ecotoxicity and likely categones of potentially affected receptors;
complete exposure pathways.

Figure 3-1 provides a diagram of the Conceptual Site Model for the aquatic habitat of Dead
Creck; Figure 3-2 is a diagram of the Conceptual Site Model for the terrestrial habitat of the
floodplain. These models illustrate transport of compounds from the site media through the
potentially affected habitats to important ecological receptors.

311 Environmental Setting and Contaminants Known or Suspected to Exist at The
Site

The environmental setting is the aquatic environment of a shallow streamn, broader semi-

impounded basin, and floodplain as described in Section 2.1 of this report. The compounds of

potential concern (COPCs) are selected in Section 5 of this report and include herbicides,

pesticides, PCBs, metals, PAHs, and dioxins.

3.1.2 Contaminant Fate and Transport Mechanisms

In general, the source of COPCs to Dead Creek Section F and the Borrow Pit Lake is
downstream transport of industnial and municipal wastewater discharges from upstream portions
of Dead Creek. Groundwater discharge in the upstream portion of Dead Creek in the vicinity of

8
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Sites G, H, 1, and L does not appear to be a source for two reasons:

The EE/CA and RUFS study performed by Roux Associates, Inc. (2001) indicated that
except in times of a high water table, the bottom of Dead Creek and Borrow Pit Lake are
above the water table.

Sampling of shallow groundwater in the Dead Creek floodplain indicated that COPCs
have not been transported from Dead Creek to shallow groundwater or vice versa.

In addition, there has been little transport of creek sediments to floodplain soils.

The selected COPCs (herbicides, metals, PCBs, pesticides, and SVOCs) adsorb onto particulate
matter to varying degrees. The transport mechanisms affecting particle distribution in aquatic
systems include:

particulate runoff from the watershed,
deposition in areas of sluggishly flowing waters,
erosion in faster moving stream segments, and

resuspension of particulates from the stream bed and over the floodplain.

Chemicals with lower particle affinities may be more subject to dissolution in and transport by
surface water. Increasing solubility generally correlates with increasing bioavailability. In
particular, metals may be subject to transport in soluble form, depending on their valence states.

The major biological mechanisms affecting fate and transport are:
biological uptake directly from environmental media;
bioaccumulation through ingestion of prey or media; and

biomagnification through the food chain.

Most of the COPCs are subject to one or all of these biological fate and transport mechanisms.
In particular, mercury, PCBs, organochlorine pesticides, and dioxins can biomagnify through
the food chain.

3.1.3 Mechanisms of Ecotoxicity and Likely Categories of Potentially Affected
Receptors
3.13.1 Ecotoxicity of Potential Site-Related Chemicals

The COPCs may affect the survival and reproductive capacity of benthic biota, fish,
invertebrates, vascular plants, and wildlife. This section presents a short summary of the toxic
mechanisms of some of the potentially site-related chemicals.

9
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Herbicides

The available information on the effects of herbicides on plants, wildlife, aquatic organisms is
largely confined to acute studies. Very few studies have investigated the chronic or
subchronic effects of this class of compounds. In the USEPA’s Environmental Effects
Database (EEDB) (USEPA, 1995), toxicological data on terrestrial plants, insects, mammals,
birds, and aquatic organisms (plants, invertebrates, fish) are available for the following
herbicides:

2, 4-(dichlorophenoxy)acetic acid (2,4-D Acid);
2,4-(dichlorophenoxy)butanoic acid (2,4-DB Acid);
3,6-dichloro-2-methyvoxybenzoic acid (Dicamba) and related compounds;
2-(2,4-dichlorophenoxy)propionic acid) (Dichlorprop(2,4-DP));
4-(chloro2-methylphenoxy)acetic acid (MCPA) and related compounds; and
2-(4-chloro-2-methylphenoxy)propanoic acid) (MCPP) and related compounds.

Summarized below are the effective concentration ranges of these herbicides for terrestrial and
aquatic biota.

e Seed germination and seedling emergence of terrestrial plants is affected at 0.0027 to
4.2 pounds of herbicide acre of land.

e 3.6 10 100 ug of herbicide/insect will cause 50% of the test organisms to die.

¢ Dose of 400-800 mg herbicide’kg body weight resulted in death of 50% of the test
mules.
Herbicides at levels of 0.017 to 292 ppm can affect the growth of aquatic plant species.
100 to 35,440 ppm in food or 216 to 4640 mg/kg as a dose can result in 50% death of
the exposed birds. Subchronic studies reveal that 1000 to 1600 ppm in food can lead
to reproductive effects in birds.

e Aquatic invertebrates and fish are affected by herbicides at concentrations ranging
from 1 to 1600 ppm. These effects include growth and mortality. Subchronic effects
on invertebrates and fish fall within the acute effective concentration range.

Metals

Metals are naturally present in soil and sediment. Due to their varying toxicity, a few metals
present in environmental media at the site will be discussed separately.
Arsenic

In many species of mammals, arsenic is a teratogen and carcinogen that can cross placental
bammers and potentially cause fetal mortality or malformities. Wildlife may be exposed to
10
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arsenic via ingestion, inhalation, or absorption through the skin or mucous membranes.
Arsenic is usually transported into cells through an active transport mechanism intended for
transport of phosphates. Studies have associated chronic arsenic exposure with liver, kidney,
and heart damage, hearing loss, brain wave abnormalities, and impaired resistance to viral
infections (Eisler, 1988).

The mechanism of arsenic toxicity depends upon its chemical form and route, dose, and
duration of exposure as well as the species and lifestage exposed. In general, early
developmental stages are more sensitive to arsenic tox1c1ty than adults (Eisler, 1988).

Arsenites (As’") are more toxic than arsenates (AS’ ™), soluble arsenic compounds are more
toxic than insoluble compounds, and inorganic arsenic compounds are more toxic than organic
derivatives (ATSDR, 1991). Trivalent arsenic reacts with sulfhydryl groups of proteins and
enzymes. Pentavalent arsenic may interfere with oxidative phosphorylation (Eisler, 1988).

Cadmium

Cadmium can be bioaccumulated by both aquatic and terrestrial organisms. Dissolved
cadmium is bioconcentrated in freshwater and marine animals to concentrations hundreds to
thousands of times higher than in the water. Data also show that cadmium can accumulate in
grasses, crops, earthworms, poultry, cattle, horses, and wildlife, Data on biomagnification of
cadmium are inconclusive. In vertebrates, cadmium accumulates mainly in the liver and
kidney rather than in muscle tissue, therefore, biomagnification through the food chain may
not be significant (ATSDR, 1991). Cadmium has been implicated as the cause of severe
deleterious effects on fish and wildlife.

Copper

The tox1c1ty of copper to aquatic life is related primarily to the presence of the free cupric ion,
Cu®* and possibly some of the hydroxy complexes (USEPA, 1984). Aquatic toxicity studies
indicate that increasing alkalinity, hardness, and total organic carbon in natural waters decreases
copper toxicity. Data for eight species indicate that acute toxicity decreases as hardness
increases. Additional data for several species indicate that toxicity also decreases with increases
in alkalinity and total organic carbon. Fish and invertebrate species seem to be about equally
sensitive to the chronic toxicity of copper. Plants and phytoplankton are particularly sensitive to
copper. Copper sulfate is used to treat algal blooms and growth of aquatic macrophytes in some
lakes.

Copper is an essential nutrient for mammalian species. However, ingestion of elevated amounts

of copper is associated with gastrointestinal, hepatic, hematological, musculoskeletal,
cardiovascular, and renal effects, and changes in body weight in animals (ATSDR, 2000).
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Lead

Exposure to lead may affect behavior and various body svstems including the hematopoietic,
skeletal, vascular, nervous. renal, and reproductive systems. In general, younger organisms are
more sensitive to the adverse effects of lead exposure. In mammals, absorbed inorganic lead
enters the blood and attaches to red blood cells. Lead is quickly distributed to extracellular
fluid and other storage sites (possibly soft tissues and bone). Lead is excreted via bile to the
small intestine for fecal excretion (Eisler, 1988).

Bioconcentration of lead has been observed in plants and animals. Generally limited by the
strong absorption of lead to soil organic matter, the bioavailability of lead in soil to plants
increases as pH and organic content of the soil decreases. There is no evidence that indicates
that lead biomagnifies in terrestnial or aquatic food chains (ATSDR, 1993).

Mercury

Mercury is recognized as one of the most toxic of the heavy metals. Mercury is
bioconcentrated and biomagnified in food chains. Mercury is not an essential element and has
no known biological function. Studies have shown that it is a mutagen, teratogen, and a
carcinogen. In general, younger life stages are most sensitive to the toxic effects of mercury.
Organic forms of mercury (e.g. methyimercury) are more toxic than inorganic mercury (Eisler,
1987).

Numerous physical and biological factors can affect the acute and chronic toxicities and
bioaccumulation of the vanous forms of mercury. For aquatic organisms, mercury
accumulation is generally greatest at elevated water temperatures, reduced water salinities or
hardness, reduced water pH, reduced organic matter content of the medium, and in the
presence of zinc, cadmium, and selenium in solution. Elimination of mercury vanies among
aquatic species, however, it tends to be slow (Eisler, 1987).

Mammals can absorb organic forms of mercury through the respiratory tract, gastrointestinal
tract, skin, or mucus membranes, and organic mercury compounds can cross placental
barmiers. Organic forms of mercury are more completely absorbed than inorganic forms, and
they pass more readily through biological membranes and are excreted more slowly.
Methyimercury can cross the blood-brain bamer (Eisler, 1987).

Nickel

Nickel is considered moderately to highly toxic to most aquatic plant species. To
invertebrates, nickel is one of the least toxic inorganic agents. To both marine and freshwater
fish, nickel is relatively nontoxic but when exposed to low levels over extended periods
effects include reduced skeletal calcification and reduced diffusion capacity of gills. Both
acute and chronic toxicity of nickel is strongly related to water hardness.

12
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Zinc

Zinc is an essential micronutrient for all living organisms. Because zinc is essential, zinc is
bioaccumulated by all organisms. The toxicity of zinc is dependent upon its chemical form
and degree of interconversion among the various forms. Zinc will not be sorbed or bound
unless it is dissolved, but bound zinc will dissolve in the digestive tract following the
ingestion of particulates. The toxicity of undissolved zinc to a particular species depends on
the feeding habits. Aquatic plants and most fish are relatively unaffected by suspended zinc in
the water column. Both terrestrial and aquatic invertebrates and filter feeder fish might be
adversely affected by ingestion of sufficient quantities of particulates containing zinc. The
acute toxicity of zinc to aquatic animals is influenced by several parameters including
increasing hardness, abundant dissolved oxygen and low temperatures which lower its
potential toxicity.

Reported acute toxicity testing for freshwater organisms indicates that insects are most
resistant whereas cladocerans and the striped bass are the most sensitive to zinc.

PAHs

The PAHSs have been categorized by the number of aromatic rings in their chemical structure
as well as by their carcinogenicity in laboratory animals. Although naphthalene is a two-
ringed molecule, it is frequently categorized as a PAH. The other compounds are listed below
and are three, four or five-ringed structures.

2-Ringed PAH 3-Ringed PAHs 4-Ringed PAHs > 4-Ringed PAHs

naphthalene Acenaphthene Benzo(a)anthracene | Benzo(b)fluoranthene
Acenaphthylene Benzo(a)pyrene Benzo(k)fluoranthene
Anthracene Chrysene Benzo(g,h,i)perylene
Fluorene Fluoranthene Dibenz(a,h)anthracene
Phenanthrene Pyrene Indeno(1,2,3-cd)pyrene

Many of the 4 to 7 ring PAHs are carcinogenic, mutagenic, or teratogenic to a variety of
organisms including fish and other aquatic biota, amphibians, birds, and mammals. In
addition to tumor formation, other adverse effects have been observed for many species under
laboratory conditions including effects on survival, growth, and metabolism (Eisler, 1987).
Rather than enhancing detoxification, metabolism of some carcinogenic PAHs in induced
animals could result in a higher steady-state level of toxic products (Stegeman, 1981).
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In mammals, PAHs are readily absorbed after exposure by inhalation or oral intake and
distributed to many tissues in the body. However. intestinal absorption of PAHs is dependent
upon the presence of bile in the stomach. PAHs are also absorbed via dermal exposure,
although very little is distnibuted to tissues (USEPA, 1982). Following absorption,
metabolism via the cytochrome P-450 monooxygenase system is required for detoxification to
more water-soluble forms of the compounds for efficient elimination from the body. The
unmetabolized PAHs are not believed to be carcinogenic. Dunng the detoxification process,
some PAHs are metabolically activated to their carcinogenic intermediates. These
intermediates can then bind to cellular macromolecules such as DNA, RNA, and proteins,
resulting ulumately in the induction of cancer. For any of the PAHs, however, the majority of
the metabolism results in detoxified metabolites that are rapidly excreted.

The formation of PAH-induced cancers in laboratory animals is well documented (USEPA,
1982). The genotoxicity and carcinogenicity of benzo(a)pyrene [B(a)P] is well established.
Experimental data demonstrate that exposure to B(2)P vields gene mutations, chromosome
aberrations, and tumorigenesis in mammalian cells. B(a)P, the most widely studied PAH
congener, produces tumors in mice, rats, hamsters, guinea pigs, rabbits, ducks and monkeys
after oral, dermal, and intratracheal administration. Immune suppression has also been
observed in humans and mice exposed to B(a)P. Developmental effects in utero and
Ivmphoreticular effects have been observed in mice exposed to B(a)P.

There is very hittle data available on the effects of PAHs on birds. In one study, mallards fed
diets containing 4,000 mg PAHs’kg (mostly as naphthalenes, naphthenes, and phenanthrene)
for 7 months showed a 25% liver weight increase and 30% increase in blood flow to the liver
when compared to controls. Another study showed that some PAHs may have embryotoxic
effects in birds (Eisler, 1987).

PCBs

Polychlonnated biphenyls (PCBs) are a class of synthetic chemicals that contain 209
individual compounds (congeners). Aroclor is the industrial trade name of some commercial
PCB mixtures.

PCB exposure may result in a vanety of toxic effects to wildlife including death, birth defects,
reproductive failure, liver damage, skin lesions, tumors, and a wasting syndrome. Two main
factors influence the toxicological properties of individual PCBs: the octanol-water partition
coefficient (Ko«) and steric factors which are determined by patterns of chlorination.
Individual PCBs with high Kou values and high numbers of substituted chlorines in adjacent
positions are generally of greatest concern.

Sensitivity to adverse effects of PCBs varies greatly even in closely related species. Several
studies have demonstrated that mink are one of the most sensitive mammalian species tested
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for the effects of PCB exposure. It is well documented that PCBs interfere with reproduction
in wildlife and in experimental animals. Reproductive failure due to high death rate of kits
was observed in mink given diets supplemented with either 2 mg/kg Aroclor 1254 for 8
months or 5 mg/kg Aroclor 1254 for 4 months. Dietary levels of 1 mg/kg of Aroclor 1254 did
not adversely affect reproduction. Placental transfer of PCBs has been documented in mink as
well as in several other mammalian species. Mammary transport is an even more effective
method of transferring PCBs from parent to offspring (Eisler, 1986).

The carcinogenic effects of PCBs have been reported in laboratory studies with mice and rats.
Other systemic effects of PCBs reported in several species include hepatic disorders,
increased thyroxin metabolism and ultrastructural changes in the thyroid, inhibition of ATP-
ases, interference with oxidative phosphorylation, alterations in steroid hormone activities,
immunosuppressive effects, and altered vitamin A metabolism (Eisler, 1986).

For birds, exposure to PCBs may result in disruption of growth, reproduction, metabolism,
and behavior, such as courtship, nesting, and incubation. Signs of PCB poisoning in birds
include morbidity, tremors, beak pointed upwards, and muscular incoordination, however,
birds appear to be more resistant to acute effects of PCBs than mammals.

Organochlorine Pesticides

Organochlorine pesticides are one of several classes of insecticides, which include the
chlorinated ethane derivatives (DDT and methoxychlor), the cyclodienes (chlordane, aldrin,
dieldrin, heptachlor, endrin, and toxaphene), and the hexachlorocyclohexanes (lindane).

The persistence of organochlorines in the environment varies with each individual compound.
Organochlorines, including aldrin, chlordane, endosulfan, and heptachlor, are reported as
ranging from moderately persistent, with effectiveness ranging from 1 to 18 months, to
persistent, retaining toxicity for years, perhaps as many as 50 to 100 years (Briggs, 1992).
Lindane, DDT, DDE, DDD, dieldrin, endrin, and methoxychlor are persistent insecticides
(Briggs, 1992).

Organochlorine insecticides are classified as neurotoxins. DDT is believed to act on the
sensory and motor nerve fibers and the motor cortex, inducing repetitive firing in the
presynaptic nerve membrane (Klaassen et al., 1986). Although the central nervous system is
the primary site of toxic action, primary pathologic changes resulting from subacute or chronic
feeding are observed in the liver. Large doses of DDT in animal studies result in centrolobular
necrosis of the liver, while smaller doses result in liver enlargement. Methoxychlor and
lindane have low central nervous system toxicity. Lindane and alpha-BHC are convulsants,
while beta and delta-BHC are CNS depressants. The mechanism of neurotoxic action of these
compounds has not been demonstrated.
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As a result of the bioconcentration of organochlorine insecticides in ecosystems, organisms at
the 1op of natural food chains may sustain injury due to the gradual accumulations of residues
in organisms that make up their food sources. Reproductive success of certain species of wild
birds is adversely affected by exposure to DDT or its metabolites (Klaassen et al., 1986).
Eggshell thinning has been demonstrated following ingestion of DDT and related chlorinated
hydrocarbon insecticides. In addition, the ability of DDT to enhance the metabolism of
estrogen may have an impact on reproductive success in birds by creating an endocrine
imbalance affecting egg laving and nesting cycles (Klaassen et al., 1986). Fish and some
lower aquatic organisms are extremely sensitive to the acute toxicity of DDT.

Significant evidence of endocrine disruption exists for the following groups of organisms:
snails, oysters, fish, alligators and other reptiles, and birds, such as gulls and eagles (USEPA,
1997). Significant population declines as a result of exposure to endocrine-disrupting
chemicals have been reported for alligators in Central Florida and some populations of marine
invertebrate species

Dioxins and Furans

Dioxins and furans include two classes of halogenated aromatic hydrocarbons, or congeners.
Furans are often referred to as “dioxin-like compounds™ because their structure and toxicity
are similar to dioxins.

Exposure to dioxins and furans has been shown to cause acute toxicity to the liver in rodents
and rabbits and the thymus in guinea pigs. Epidermal effects, such as chloracne have been
seen in subchronic studies with rodents and monkeys. Other effects due to chronic exposure
to dioxin-like compounds are wasting syndrome, hepatotoxicity, enzyme induction and
endocrine effects. In general, congeners without lateral substitution of chlorines and with
greater number of chlorine substitutions are more toxic than other congeners.

There is evidence from animal and epidemiological studies that dioxins are furans are
immunotoxic. These compounds have also been found to cause developmental and
reproductive toxicity in animals. Dioxin-like compounds have also been found to be
genotoxic by activating gene transcription through aryl hydroxylase activity (AHH). TCDD,
the most potent of all the dioxin congeners, has been shown to be a multisite carcinogen in
both sexes of mice and in hamsters. It is believed that there are multiple mechanisms for
TCDD’s “tumor promoting™ activity. The carcinogenic effects of TCDD are hepatocellular
carcinomas and hepatocellular hyperplastic nodules.

Early life stages of animals have been shown to be more sensitive to TCDD than adult
amimals. Studies have shown that TCDD is directly toxic to pike, rainbow trout, lake trout,
and Japanese medaka. The toxic effects on young frv of these fish species are edema,
hemorrhage, arrested growth and development, and death. TCDD has been shown to be
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extremely toxic to bird eggs. Signs of toxicity are species-specific; however, embryo
mortality is common to all species.

3132 Potentially Affected Receptors

The categories of likely potentially affected receptors for an aquatic system such as the Dead
Creek and the Borrow Pit include:

the benthic macroinvertebrate community;

warm water fish (e.g., largemouth bass);

waterfowl (e.g., mallard) that feed on plants and macroinvertebrates (including shrimp);
piscivorous birds (e.g., great blue heron, bald eagle);

insectivorous birds that feed on hatched insects that were exposed to COPC in sediment
in the larval stage;

aquatic mammals (e.g., muskrat) that feed on plants and macroinvertebrates (including
freshwater clams),

aquatic mammals (e.g., river otter) that feed on fish and macroinvertebrates (including
freshwater clams).

Section 3.2 provides more detail on these receptors.

The possibility for exposure of terrestrial plants and wildlife to COPCs in soil or through soil-
based food chains was also considered in the evaluation. The categories of likely potentially
affected terrestrial receptors include:

terrestrial plants;

soil invertebrates (e.g., earthworms);

vermivorous mammals (e.g., short-tailed shrews)

omnivorous or herbivorous mammals (e.g., white-footed mice);

vermivorous birds (e.g., American woodcock).

These receptors were selected because they may be present in the Dead Creek floodplain and
screening-level benchmarks are available for them. The benchmarks developed by Oak Ridge
National Laboratory (Efroymson et al., 1997) were developed for plants, earthworms, and six
additional species: short-tailed shrew, a vermivorous mammal; white-footed mouse, an
omnivorous mammal; red fox, a carnivorous mammal; white-tailed deer, a herbivorous
mammal; American woodcock, a vermivorous bird; and red-tailed hawk, a carnivorous raptor.
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Efroymson et al. (1997) selected the lowest of these values which for wildlife represented the
short-tailed shrew, white-footed mouse, and American woodcock. Screening values
protective of these species will also be protective of the white-tailed deer and the camivorous
red fox and red-tailed hawk.

314 Complete Exposure Pathways

The USEPA guidance indicates that the risk assessment must identify complete exposure
pathways before a quantitative evaluation of toxicity to allow the assessment to focus on
COPCs that can reach ecological receptors. The likely complete exposure pathways in Dead
Creek and the Borrow Pit Lake and the Dead Creek floodplain are:

Sediment to benthic invertebrates via direct contact and ingestion;
Sediment and surface water to aquatic plants via uptake;
Surface water to invertebrates and fish though direct contact and ingestion;

Benthic biota (including freshwater shrimp and clams) to higher order predators (e.g.,
fish) through the food chain,

Fish and macroinvertebrates (clams and shrimp) to piscivorous fish, mammals, or
birds via ingestion;

Soil to soil invertebrates in the soils of the Dead Creek floodplain (including Sites G,
H, L, L, and N) via direct contact and/or ingestion;

Soil to plants or wildlife in the Dead Creek floodplain (including Sites G, H, I, L, and
N) via uptake through roots, direct ingestion, or ingestion via the food chain.

3.2  Identification of Receptors

This subsection of the ecological risk assessment identifies the receptors (receptor species)
and provides the rationale for their selection as representative of the species that occur or are
likely to occur near the site. This subsection also provides an ecological characterization of
each receptor for use in developing the exposure assessment.

The selected receptors represent those types of organisms most likely to encounter the
contaminants of concern at the site. They include a reasonable (although not comprehensive)
cross-section of the major functional and structural components of the ecosystem under study
based on:
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Relative abundance and ecological importance within the selected habitats;
Availability and quality of applicable toxicological literature;

Relative sensitivity to the contaminants of concern;

Trophic status;

Relative mobility and local feeding ranges;

Ability to bioaccumulate contaminants of concern.

The selected species represent different feeding guilds. A guild is a group of animals within a
habitat that use resources in the same way. Coexisting members of guilds are similar in terms
of their habitat requirements, dietary habits, and functional relationships with other species in
the habitat. Guilds may be organized into potential receptor groups. The use of the guild
approach allows focused integration of many variables related to potential exposure. These
variables include characteristics of COPCs (toxicity, bioaccumulation, and mode of action)
and characteristics of potential receptors (habitat, range and feeding requirements, and
relationships between species). This approach evaluates potential exposures by considering
the major feeding guilds found in a habitat. It is assumed that evaluation of the potential
effects of COPCs on the representative species will be indicative of the potential effects of
COPCs to individual member classes of organisms within each feeding guild.

The selected species represent the ecological community and its sensitivity to the

contaminants of concern and were arrived at based, in part, on knowledge of the area and on
discussions with the USEPA and other government agencies.

3.2.1 Agquatic Habitat

The ecological receptors selected for evaluation in Dead Creek and Borrow Pit Lake include:
benthic invertebrates, shellfish, local fin fish, tree swallow, great blue heron, mallard, bald
eagle, muskrat, and river otter.

Benthic invertebrates

Benthic invertebrates are potential receptor species in Dead Creek and the Borrow Pit Lake
because they:
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Have the greatest exposure to sediments;
Provide food for bottom-feeding fish species;
Provide food for bottom-feeding fish species, insectivorous birds, and waterfowl;

Are relatively immobile (sessile) in habit, and therefore their general health and
condition reflects local conditions.

Warm Water Fish Species
Warm water resident fish species were selected to reflect local sediment and water quality
conditions. The typical warm water fish species such as centrachids (sunfish, bass) and
bottom feeding fish such as bullheads are abundant local residents with a limited foraging
range and are present in small ponds and borrow ponds throughout the region. These
organisms are potential receptor species representing local fish because they are:

Resident in the Borrow Pit Lake;

Exposed to sediments as well as surface water;

Represent fish and higher order predators feeding on smaller fish and invertebrates.

Fish were abundant in the Borrow Pit Lake, but only a few small minnows were observed in
Dead Creek Section F. Therefore, these receptors were evaluated in the Borrow Pit Lake only.

Agquatic Birds

We have selected tree swallow, great blue heron, mallard duck, and bald eagle to represent
birds feeding on aquatic biota in Dead Creek and the Borrow Pit Lake for at least a portion of
the time.

Tree Swallow (Iridoprocne bicolor)

Tree swallows are insectivores that consume flving insects. They feed over open or running
water, and their diet consists almost exclusively of emergent adult forms of aquatic insects
including Diptera, Hemiptera, Ephemeroptera, Zygoptera, Anisoptera, Plecoptera, and
Trichoptera. Tree swallows will occasionally catch emerging insects directly from the water
surface, but most insects are captured in flight. Tree swallows feed throughout the day, but
the most intensive feeding occurs from late moming through late aftemoon (Cohen, 1984).

These organisms are potential receptor species because they:
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Consume aquatic insects that have been in contact with fish;

Have a foraging range smaller than the downstream area of the Dead Creek sectors;

Are a lower trophic level bird in the vicinity of the creek.
Tree swallows, therefore, represent insectivorous birds.

Great Blue Heron (4rdea herodias)
The great blue heron inhabits salt and freshwater environments, typically shallow waters and
shores of lakes, flooded gravel pits, marshes and oceans. In marsh environments, the great
blue heron is an opportunistic feeder; they prefer fish, but they will also eat amphibians,
reptiles, crustaceans, insects, birds, and mammals. The diet varies but may include up to
100% fish. Great blue heron generally tend to forage near nesting sites (USEPA, 1993).
These organisms are potential receptor species because they:

Consume fish;

Have a foraging range about equal to the downstream area of the Dead Creek sectors;

Are a higher trophic level predator in the creek and Mississippi River.
Great blue heron, therefore, represent piscivorous birds.

Mallard (Anas platyrhynchos)
The mallard is the most common freshwater duck of the United States, found on lakes, rivers,
ponds, etc. It is a dabbling duck, and feeds (usually in shallow water) by “tipping up” and
eating food off the bottom of the water body. Primarily, it consumes aquatic plants and seeds,
but it will also eat aquatic insects, other aquatic invertebrates, snails and other molluscs,
tadpoles, fishes, and fish eggs. Ducklings and breeding females consume mostly aquatic

invertebrates. The mallard’s home range is variable, but an approximate range is 500 hectares.
It prefers to nest on ground sheltered by dense grass-like vegetation, near the water.

Mallards are a potential receptor species because they:
Consume both aquatic plants and aquatic invertebrates;
Live on or near the water;

Are a lower trophic level duck in the creek and in the Mississippi River.
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Mallards, therefore, represent waterfowl.
Bald Eagle (Haliaeetus leucocephalus)

Bald eagles are generally found in coastal areas or near lakes and rivers. Their preferred
breeding sites are in large trees near open water. Theyv are usually found in areas with minimal
human activity. Bald eagles are federally-listed endangered species that overwinter in the
Mississippi River valley north of Dead Creek and the Borrow Pit Lake. A pair of bald eagles
was observed attempting to nest on the southern tip of Arsenal Island in 1993 and 1994. The
nest has since blown down and has not been reconstructed (Collins, 2001). Two bald eagles
were observed by USEPA and Illinois EPA representatives approximately 1 mile west of Dead
Creek Section B and 0.5 miles east of the Mississippi River in late 1999. A bald eagle was
also observed in the same location in December 2000.

Bald eagles, although primanily carrion feeders, are opportunistic and will eat whatever is

plentiful including fish, birds, and mammals. Foraging areas vary according to season and
location. The USEPA (1993) reports a foraging length of 2 to 4.5 miles along a river.

These organisms are potential receptor species because they:

Consume fish;

Are a higher trophic level predator;

Are sensitive to contaminants that biomagnify in the food chain.
The bald eagle, therefore, represents predatory birds.
Aquatic Mammals

This assessment assumes that river otter and muskrat represent aquatic mammals in Dead
Creek and the Borrow Pit Lake.

River Otter (Lutra canadensis)

The niver otter can be found in primarily freshwater but also saltwater environments, but
seems to prefer flowing-water habitats rather than still water. It has been found in lakes,
marshes, streams, and seashores. It consumes largely fish, but is opportunistic and will
consume aquatic invertebrates (crabs, crayfish, etc.). aquatic insects, amphibians, birds (e.g.
ducks), small or young mammals, and turtles. They may also sift through sediment for food.
The otter dens in banks, in hollow logs, or similar burrow-like places. Home range varies
depending on habitat and sex. but an approximate measure is 300 hectares (USEPA, 1993).

22



REV.2

River otter were not observed during the wildlife surveys that at the site. However, river
otters were selected as a receptor because of the concern given to them in Illinois (the Illinois
Department of Natural Resources has released river otters trapped in Louisiana as part of a
recovery program), their susceptibility to bioaccumulative COPCs, and the fact that the stream
and wetland habitat of Dead Creek and Borrow Pit Lake could support river otter.

River otters are a potential receptor species because they:
Consume fish and aquatic invertebrates;
Live in or near the water;
Are a higher trophic level predator in the creek and in the Mississippi River.
River otters, therefore, represent higher trophic level aquatic mammal.
Muskrat (Ondatra zibethicus)

The muskrat is a semiaquatic large rodent which lives near freshwater and brackish aquatic
environments: marshes, ponds, creeks, lakes, etc. Muskrat feed largely on aquatic plants, but
depending on location and time of year may also consume aquatic invertebrates (crayfish,
crabs, etc.), small amphibians, turtles, fish, mollusks, and even young birds (USEPA, 1993).
The muskrat lives quite close to the water, either on the bank of the water body or in a lodge
constructed in the water body. Muskrat tracks and dens were observed in and along the upper
reaches of Dead Creek during the wildlife surveys. The home range of muskrat is small (0.17
hectares on average) and one study found that muskrats remain within 15 meters of their
primary dwellings 50 percent of the time (MacArthur, 1978).

Muskrats are a potential receptor species because they:
Consume aquatic plants and aquatic invertebrates;

Live on or near the water;

Are a lower trophic level omnivore in the creek and Borrow Pit Lake.
Muskrats, therefore, represent lower trophic level aquatic mammals.

3.2.2 Terrestrial Receptors

The ecological receptors selected for evaluation in the Dead Creek floodplain include: plants,
soil invertebrates, woodcock, short-tailed shrew, and white-footed mouse. These receptors
were selected because screening-level soil benchmarks are available for them that were
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developed by Oak Ridge National Laboratory (Efrovmson et al., 1997). Many of these
receptors are present or likely to be present in the Dead Creek floodplain. In addition, these
receplors were selected because they have a high exposure to soil via direct contact (plants and
earthworms) or via ingestion of soil and earthworms (woodcock and short-tailed shrew) or
plants (white-footed mouse).

Plants
Plants are potential receptors in the Dead Creek floodplain because they:

Are exposed to COPCs via direct root contact with soil and uptake of soil moisture
through the roots;

Provide food for birds and mammals.

Soil invertebrates

Soil invertebrates are potential receptor species in the Dead Creek floodplain because they:
Have the greatest exposure to soil;
Provide food for birds and mammals;

Are relatively immobile in habit, and therefore their general health and condition
reflects local conditions.

American woodcock (Scolopax minor)
Woodcock are a summer breeding species in [llinois. They inhabit woodlands and abandoned
fields and feed mostly on soil invertebrates (predominantly earthworms). Because of their

feeding method of probing soil for earthworms, they have a high percentage of soil in their
diet (USEPA, 1993).

Woodcock are a potential receptor species in the Dead Creek floodplain because they:
Are likely to be present in and near the abandoned fields near the site;
Have a high exposure to soil contaminants via ingestion of earthworms and soil.
Woodcock, therefore, represent vermivorous songbirds.
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Short-tailed shrew (Blarina brevicauda)
Shrews are ubiquitous and abundant in Illinois and can exist in almost any habitat (INHS,
1999). Short-tailed shrews generally consume insects, earthworms, slugs, and snails. If these
are unavailable, they may substitute small mammals and plants. They burrow in and have
close contact with soil.
Short-tailed shrew are a potential receptor species in the Dead Creek floodplain because they:
Are likely to be present in the Dead Creek floodplain;
Have a high exposure to soil via ingestion of soil and earthworms;
Have a high direct contact exposure to soil.
Short-tailed shrew, therefore, represent vermivorous small mammals.

White-footed mouse (Peromyscus leucopus)

White-footed mice can be found in brushy cleared areas and pastures and in streamside
thickets. They eat mostly plant material, but can also eat insects and carrion (DeGraaf and

Rudis, 1987).

White-footed mice are a potential receptor species in the Dead Creek floodplain because they:
Are likely to be present in the Dead Creek floodplain;
May be exposed to COPCs that have been taken up into plants.

White-footed mice, therefore, represent herbivorous small mammals.

25



REV.2

40 SELECTION OF ASSESSMENT ENDPOINTS AND MEASURES OF
EFFECTS

4.1  Assessment Endpoints

Assessment endpoints are expressions of the environmental value to be protected at a site.
Assessment endpoints are often not directly measurable. Therefore, the assessment employs
measures of effects. These are biological or measurable ecological charactenistics which
reflect the assessment endpoint (USEPA, 1997). Where the assessment endpoint is not
directly measurable, the use of a measure of effect may result in some uncertainty in the risk
charactenzation. Ultimately, the selection of assessment endpoints requires the consensus of
the regulators, the regulated community, and state or local concerns. The following assessment
endpoints were selected for this ecological risk assessment in the work plan (Appendix A):

Sustainability (survival, growth, and reproduction) of warm water fish species typical
of those found in similar habitats (incorporates the assessment of benthic
macroinvertebrates). (Although this endpoint included crayfish in the work plan, this
species was not observed in Dead Creek Section F or the Borrow Pit Lake. The field
report (OBG, Inc., 2000) provides the details of these observations).

Survival, growth, and reproduction of local populations of aquatic wildlife represented
by tree swallow, mallard duck, great blue heron, muskrat, and niver otter (incorporates
the assessment of benthic macroinvertebrates including shnmp and clams).

Sunvival, growth, and reproduction of individuals within the local bald eagle
population that may overwinter near the site.

Survival, growth, and reproduction of local populations of terrestrial wildlife along the
banks and floodplain of Dead Creek.

The assessment will evaluate risk relative to these assessment endpoints in Creek Section F,
the Borrow Pit Lake, and the floodplain.

4.2 Measares of Effects

The measures of effect direct data collection needs for the baseline ecological risk assessment.
They provide the actual measurements for estimating nsk. A weight-of-evidence approach
(Menzie et al.,, 1996) weighs each of the measures of effects by considering:

Strength of association berween the measure of effects and assessment endpoint;
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Data quality; and
Study design and execution.

Strength of association refers to how well a measure of effects represents an assessment
endpoint. The greater the strength of association between the measurement and assessment
endpoint, the greater the weight given to that measure of effect in the risk analysis.

The weight given a measure of effect also depends on the quality of the data as well as the
overall study design and execution. The data developed in the QAPP/FSP and collected as
described in the field sampling report (OBG, Inc., 2000) provides information to evaluate each
selected measure.

There is considerable uncertainty associated with estimating risks, because ecological systems
are complex and exhibit high natural variability. Measures of effect typically have specific
strengths and weaknesses related to the factors discussed above. Therefore, it is common
practice to use more than one measure of effect to evaluate each assessment endpoint.

The assessment endpoints and associated measures of effect are summarized in Table 4-1.
The endpoints and measures of effect were modified slightly from the work plan to better
represent species observed at the site.

4.3  Weight-of-Evidence Evaluation

A weight-of-evidence evaluation takes into account the strengths and limitations of different
measurement methods and considers the logical relationships among them by considering:

the level of confidence, or weight, given to the various measures;
whether the result of the measurement indicates there is an effect;
the strength of the result, and

concurrence among the various measures.

bl ol e

Some measures address different aspects of the same assessment endpoint. In these cases, the
measures are examined separately as well as collectively. This avoids the possibility that
these measures would inappropriately cancel each other out if they yielded conflicting
information. For example, the benthic invertebrate community was evaluated with regard to
the prey base it provides for fish. Because this type of effect is different from a direct toxic
effect of chemicals on fish, measures of the benthic community were also evaluated separately
from measures of fish toxicity.

Actual field measurements have been given a medium to high weight because they represent
quantifiable conditions at the site. Qualitative field observations such as species
presence/absence have been given a low to medium weight. Although these observations
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provide information on site conditions, they are not quantifiable, and could vary depending on
the time of vear in which they occurred.

Many of the measures of effect used in this ecological risk assessment are a comparison to
benchmark or literature-based values. These measures have been given a low to medium
weight. Benchmarks and literature toxicity values represent potential effects based, for the
most part, on laboratory studies, that may or may not relate to effects that may be in evidence
in a field situation. Any screening level assessment (such as the comparison of soil
concentrations to screening-level benchmarks) is given a low weight because of the high
degree of conservatism built into such an assessment.
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5.0 EXPOSURE ASSESSMENT

This section describes the data used in this ecological risk assessment and selects COPCs for
assessment.

S.1  Data used in Ecological Risk Assessment

The chemical data for surface water, sediment, and floodplain soil that were used in this
assessment were collected in 1999 specifically for this project. Some older soil data were
used for Sites G, H, I, L and N. The 1999 data collection followed the Quality Assurance
Project Plan/Field-Sampling Plan (QAPP/FSP) for the project (Ecological Risk Assessment
Quality Assurance Project Plan Field Sampling Plan for Sauget Area 1, Prepared for Solutia,
Inc., St. Louis, MO, Menzie-Cura & Associates, Inc., August 12, 1999). The QAPP included
sampling and analysis for dioxin congeners, herbicides, metals, polychlorinated biphenyls
(PCBs), organochlorine pesticides, semi-volatile organic compounds (SVOCs), and volatile
organic compounds (VOCs). The field work was documented in:

Soil, Ground Water, Surface Water, Sediment, and Air Sampling Field
Sampling Report, Sauget Area 1, Remediation Technology Group, Solutia
Inc., St. Louis, MO, O'Brien & Gere Engineers, Inc., September 2000.

The data and data validation were originally presented in:

Sauget Area 1 Site, Support Sampling Project, Data Validation Report,
Solutia Inc., St. Louis, MO, O'Brien & Gere Engineers, Inc., August
2000.

5.1.1 Sampling Locations

The chemical data used in this ecological risk assessment are by medium. The original
sampling locations in the upstream reaches of Dead Creek presented a gradient of
concentrations of various compounds. However, this assessment has been restricted to the
farthest downstream portions of the creek, Section F and the Borrow Pit Lake.

Surface water: Surface water samples (designated “SW”’) were collected from Dead Creek
Section F (3 samples), the Borrow Pit Lake (3 samples), and the reference areas (2 samples
from each of two areas). Samples were co-located with surficial sediment samples collected
for ecological risk assessment (designated “ESED”). These locations are shown on Figure 5-1
(Dead Creek and the Borrow Pit Lake), Figure 1-1 (reference area 1), and Figure 2-3
(reference area 2).
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Sediment: Surficial sediment samples to be used for ecological risk assessment (designated
“ESED" or “SED”) were collected from depths of O to 2 inches from Dead Creek Section F (3
samples), the Borrow Pit Lake (3 samples), and the reference areas (2 samples from each of
two areas). These sediment samples were co-located with surface water sampling locations.
These locations are shown on Figure 5-2 (Dead Creek and the Borrow Pit Lake), Figure 1-1
(reference area 1) and Figure 2-3 (reference area 2).

An additional 37 sediment samples (designated “FASED") were collected from Dead Creek
Section F and the Borrow Pit to evaluate the extent of migration of certain “industry specific
chemicals™. These samples were collected from the sediment surface to refusal (generally
about 1 foot). These samples were only analyzed for petroleum hydrocarbons (TPH), total
organic carbon, PCBs, copper, and zinc. Sample locations are shown on Figure 5-3. The TPH
data were not presented or used here because TPH is a mixture of many compounds found in
petroleum, and PAH and VOC data were available for ecological sediment samples.

Biota - Plants: Creeping buttercup (Ranunculus reptans) was selected as a target vegetation
species due to its occurrence at many sample stations and its close proximity to surface water
and exposed (dried) creek bed. This species was selected with the concurrence of Mr. Steve
Broadhouse of Weston, the USEPA’s oversight contractor. This species has a fleshy stem
which would appear to make it appealing to herbivorous wildlife. It was the only vegetation
observed in most sections of Dead Creek and the reference areas. No submerged or emergent
vegetation was observed in Borrow Pit Lake. Two samples of creeping buttercup were
collected from Dead Creek Section F (co-located with sediment sampling locations; Figure 5-
4) and two samples were collected from the reference areas (also co-located with sediment
sampling locations; Figure 1-1 and Figure 2-3). The entire plant was collected as a sample
(rather than roots and stems separately) because the root system was very shallow and
compnsed a very small amount of the total plant mass. The plant was flowering at the time of
sample collection so no seeds could be obtained. Two to four individual plants comprised a
composite plant sample at each sampling station where plants were collected. A photograph
of this species is in Appendix B.

Biota — Clams: Freshwater clams (Pyganodon grandis) were selected for analysis as
macroinvertebrates because they are abundant in the Borrow Pit Lake and the reference areas.
These clams are large (approximately 6 inches in diameter) and provide food for wildlife such
as muskrat and nver otter. Three composite freshwater samples were collected from the
Borrow Pit Lake (Figure 5-4) and three composite samples were collected from the reference
areas (Figures 1-1 and 2-3). Two to four individuals made up each composite. A photograph
of this species is in Appendix B.

Biota - Shnmp: The work plan called for the collection of cravfish, but none were observed
during the site reconnaissance or during the main sampling event. Traps were set overnight
for crayfish during the site reconnaissance and none were caught. It is likely that the substrate
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of Dead Creek and the Borrow Pit Lake is too silty and muddy to support crayfish. During the
main sampling event the abundance of the shrimp species (Palaemonetes kadiakensis) was
observed in Borrow Pit Lake and the reference areas. This species was substituted for crayfish
because it is a decapod and would be a ready substitute for crayfish in the diet of wildlife. In
particular, dabbling waterfow] and other water birds would be expected to consume shrimp. A
photograph of this species is in Appendix B. One composite shrimp sample was collected
from the Borrow Pit Lake and two composite samples were collected from the reference areas.
The composites comprised many individuals and varied in total weight from 74 to 89 grams.

Biota — Fish: Fish were abundant in the Borrow Pit Lake but very few small minnows were
present in Dead Creek Section F. The habitat and morphology of Dead Creek Section F were
different from both the Borrow Pit Lake and the rest of Dead Creek, and although up to a foot
of water was present in the portion of Section F upstream of the Borrow Pit, no fish were
observed there. Whole bodies were analyzed for use in the ecological risk assessment. The
data used in this risk assessment include: three composite largemouth bass samples from the
Borrow Pit Lake and two each from each of the two reference areas; three composite brown
bullhead samples from the site and three from the reference areas; and three composite forage
fish samples from the site and three from the reference areas. Table 5-1 summarizes the
number of fish per composite sample.

Soil: Surficial floodplain soil samples were collected from depths of 0 to 6 inches from
developed (designated “DAS”) and undeveloped (designated “UAS”) areas. Sample locations
are shown on Figure 5-5. Background soil samples (designated “BS”) are also shown on
Figure 5-5. The background soil locations were selected and approved during discussions
with USEPA representatives during the development of the Site Sampling Plan. Soil samples
are not available for the 6 inch to 24 inch interval which could also be an exposure medium
for ecological receptors (in particular, invertebrates and burrowing mammals). The
background surface soil samples were collected near the three groundwater monitoring wells
used to evaluate upgradient groundwater conditions. These wells are on the east (upgradient)
sides of Sites I, H, and L.

Four surface soil samples (0 to 6 inches) were collected from each of Sites G, H, I, L, and N.
These Sites are shown on Figure 5-5. The only existing subsurface soil data for these areas
were available from historical sources. These data were obtained from the following: Sauget
Area 1 Data Tables/Maps, ecology and environment, inc., February 1998, prepared for
USEPA Region 5 Office of Superfund, Chicago, IL, ARCS Contract No. 68-W8-0086, Work
Assignment No. 47-5N60. The historical data are unvalidated, and detection limits were not
available for the majority of results reported as not detected. Therefore, only results reported
as detected were used in this evaluation. Any sample for which all results were reported as not
detected was eliminated from further evaluation. Samples used in the subsurface soil
evaluation are presented in Appendix C. Many of these subsurface samples came from depths
greater than 2 feet. However, since these were the only subsurface data available for these
areas, they were used in the screening level analysis.
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The summary statistics for these data (bv medium and site location or reference area) are
presented in Appendix C.

512 Calculation of Summanry Statistics

The data for each area and medium were summarized for use in the risk assessment. The steps
used to summarize the data by area and medium are:

Treatment of Duplicates

Data for samples and their duplicates were averaged before summary statistics were
calculated, such that a sample and its duplicate were treated as one sample for calculation of
summary statistics (including maximum detection and frequency of detection).

Treatment of Non-Detects

Summary statistics were not calculated for constituents that were not detected in a particular
area‘medium. (For example. Dead Creek Section F sediment represents an “area’'medium”).

Where constituents were detected in some samples and not in others in a particular
area’medium, one half the reported sample quantitation limit (SQL) was used to represent the
concentration for the samples reported as nondetect.

For non-detects for which one half the SQL was calculated, one half the SQL was compared to
the maximum detected concentration for that area and medium. Where one half the SQL was
greater than the maximum detected concentration in a particular area/medium, the SQL value
was not used in the calculation of summary statistics for that constituent in that area and

medium.
Frequency of Detection
The frequency of detection is reported as a percentage based on the total number of samples

analyzed and the number of samples reported as detected for a specific constituent. The
number of samples used to calculate statistics reflects the treatment of non-detects described

above.
Minimum Detected Concentration
This is the minimum detected concentration for each constituent/area’'medium combination,

after duplicates have been averaged.
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Maximum Detected Concentration

This is the maximum detected concentration for each constituent/area/medium combination,
after duplicates have been averaged.

Average Concentration

This is the arithmetic mean concentration for each constituent/area/medium combination, after
duplicates have been averaged and non-detects have been evaluated.

For most of the samples used in the ecological risk assessment, there were too few data to
calculate a 95% upper confidence limit (UCL) on the mean, so the concentrations used in
calculations were either the maximum concentration in that area/medium or the average
concentration. For surficial floodplain soil, sufficient data were available to calculate a 95%

UCL.

The equation used to calculate the 95% UCL is dependent upon the distribution of the data set.
If data are normally distributed, the following equation is used (USEPA, 1992a):

95% UCL = x+t(s/~In)

where:
x = mean of data
S = standard deviation of the data
t = student t-statistic
n = number of samples
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If the data are lognormally distributed, the 95% UCL is calculated using the transformed data
set and the H-statistic (USEPA, 1992). The data are “transformed” by using the natural
loganthmic function, i.e.. by calculating In(x) for each x value in the data set.

(x~055% +sH ' Jn-1)
e

where:
e = base of the natural log, equal to 2.718
X = mean of the transformed data
s standard devianon of the transformed data
H = H-statistic
n = the number of samples in the population

H-statistic and t-statistic values were obtained from Gilbert (1987).

The Shapiro-Wilk Test for Normality (W-test) is used to whether the transformed or the non-
transformed 95% UCL better represents the data. The results of the W-test indicate whether
the data set is more likely to be normally or lognormally distributed. The UCL based on the
student t-statistic 1s selected where the data set is more likely to be normally distributed, while
the UCL based on the H-statistic is selected where the data set is more likely to be

lognommally distributed. The W-test values were calculated and compared for the log-
transformed and untransformed data sets. If the log-transformed data have the higher W-test
value, the data are assumed to be more lognormally distributed, and the H-statistic 95% UCL
value is the appropnate UCL. Similarly, if the untransformed data have the higher W-test
value, the data are assumed to be more normally distributed, and the t-statistic 95% UCL is the

appropriate UCL.

Appendix C presents the summary statistics by area and medium.

3.1.3 Calculation of PCB and dioxin/furan concentrations

Samples were analyzed for PCB homologs, and polychlorinated dioxin and polychlorinated
furan congeners. PCBs, dioxins, and furans are complex mixtures of individual congeners
that have different volatilities. solubilities, and rates of biodegradation and metabolism as well
as different toxicities. This section discusses how these data were handled in this ecological

nsk assessment.

Total PCBs were calculated by summing the concentration of the detected homologs and one
half the detection limit for homologs that were not detected. If a homolog was never detected
in any sample in a particular medium or area, it was not included in the total. Only two out of
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ten homologs, hexachlorobiphenyl and pentachlorobiphenyl, were detected in ecological
sediment samples and most site biota. An additional two homologs, heptachlorobiphenyl and
tetrachlorobiphenyl, were detected only in largemouth bass tissue at the site. Additional
homologs were detected only in the “industry specific” sediment samples
(decachlorobiphenyl, nonachlorobiphenyl, octachlorobiphenyl, and trichlorobiphenyl).

Polychlorinated dioxin and polychlorinated furan congeners were evaluated collectively as a
dioxin Toxic Equivalency Quotient (TEQ). 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is the
most potent of a group of compounds that bind to an intracellular protein called the aryl
hydrocarbon receptor (AhR). Other dioxin congeners also bind to this receptor and have been
shown to exert toxic responses similar to those exerted by TCDD. The biological activity of
these compounds seems to correlate with their binding affinity to this receptor (WHO, 1998).
The toxic equivalency quotient (TEQ) approach was developed to represent the fractional
toxicity of dioxin congeners relative to TCDD. TEQs are calculated as follows:

TEQ = 3[ (Dioxin-like Congener Concentration); - TEFin

where,

TEF = toxic equivalency factor for congener i, and
n = number of dioxin-like congeners in the mixture of concern.

Toxic equivalency factors (TEFs) for each dioxin-like congener are available for mammals
(the same values used for humans), birds, and fish to account for differing wildlife
sensitivities (Van den Berg et al., 1998).

TEQs for dioxins were calculated for each medium by multiplying the detected concentration
(or half the detection limit) of each by its TEF and adding the products to obtain the dioxin
TEQ. If a congener was never detected in a particular medium or area, it was not included in
the total. Data designated with an “M” in the data validation to indicate “estimated maximum
potential concentration” were also treated as not detected. According to the laboratory, an
"M" is used to indicate that the information for the peak meets some but not all of the criteria
required to establish a positive identification, i.e., not only is the quantitation estimated, but
the identity of the constituent is also estimated. In the data validation process, the "M"
qualified data were qualified as "U," or not detected, at the reported concentration because
there was not a conclusive constituent identification.

5.1.4 COPC Selection Process

In this assessment, COPCs are selected for surface water, sediment, and biota. The selected
COPC:s are then carried through the ecological risk assessment.
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The screening level evaluation for soil is in itself a comparison to benchmarks. Compounds
with concentrations above soil benchmarks will not be carried through a baseline ecological
nisk assessment at this time. Therefore, the selection of COPCs does not address soil.

The selection of COPCs for ecological risk assessment was a multi-step process. The first
step was comparison of combined surface water and sediment data to published benchmarks.
Table 5-2 compares the maximum concentration detected in surface water of Dead Creek
Section F and the Borrow Pit Lake to Illinois Surface Water Quality Standards (Illinois, 1999),
National Recommended Water Quality Criteria (USEPA, 1999a), Great Lakes Initiative Tier II
Water Quality Guidelines (summarized in Suter and Tsao, 1996), and other water quality
guidelines assembled by Suter and Tsao (1996). Precedence was given to these standards and
guidelines in the order given. If multiple values were available for a compound, the Illinois
value superceded the national value, which superceded the Great Lakes value. Compounds
that exceeded the corresponding benchmarks or for which no benchmark was available were
retained as COPCs.

Table 5-3 compares maximum sediment concentrations for Dead Creek Section F and the
Borrow Pit Lake to consensus-based sediment quality guidelines for freshwater developed by
MacDonald et al. (2000), Florida sediment quality guidelines (MacDonald, 1994), and Ontario
Sediment Quality Guidelines (Persaud et al., 1993). The use of these guidelines for ecological
screening was recommended by Scott Cieniawski of USEPA Region 5. If the concentration
exceeded any of the benchmark values, or no benchmarks value was available, the compound
was retained as a COPC.

Compounds considered non-toxic (calcium, magnesium, sodium, and potassium) were not
included as COPCs. In addition, two compounds were excluded as COPCs because they were
detected at a very low overall frequency (ethylbenzene was detected in one sediment sample
out of six at 11 ug/kg and in no other medium; 2,4-dimethylphenol was detected in one of two
plant samples at 51 ug/kg and in no other medium). Ethylbenzene was not detected in
upstream sediment (Sectors B. C, D, and E) and surface water (Sectors B, D, and E) samples.
2,4-dimethylphenol detected only once in an upstream plant sample in Sector B. Phenolic
compounds (Salisbury and Ross, 1992) are naturaily produced by plants.

As a final screen for COPCs presented on Table 5-4, additional compounds were retained as
COPCs that were detected in site biota, but that had not been detected in surface water and
sediment.

The resulting COPCs for ecological risk assessment in Dead Creek are: 2,4-D, 2,.4-DB,
dicamba, dichloroprop, MCPA, MCPP, pentachlorophenol, aluminum, antimony, arsenic,
barium, beryllium, cadmium, chromium, copper, iron, fluonde, lead, manganese, mercury,
molybdenum, nickel, selenium. silver, vanadium, zinc, total PCBs, total DDT, aldrin, alpha-
chlordane, delta-BHC, dieldnin, endosulfan I, endosulfan 11, endosulfan sulfate, endrin
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aldehyde, endrin ketone, gamma chlordane, gamma-BHC, heptachlor, heptachlor epoxide,
methoxychlor, acenaphthalene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, dibenzo(a,h)anthracene,
diethylphthalate, fluoranthene, indeno(1,2,3-c,d)pyrene, and dioxin calculated as the toxicity
equivalent of 2,3,7,8-TCDD. Note that total concentrations of DDT and PAHs were
calculated as the sum of the concentrations of individual compounds detected in that sample
using one half the detection limit for compounds not detected in that sample but detected in
that medium and at that location.

5.1.5 Data Quality

To evaluate the quality of the data for ecological risk assessment, detection limits were
compared to screening benchmarks to evaluate data quality objectives. These comparisons are
presented in Appendix C and discussed below.

Surface Water

Table C-1-9 compares surface water detection limits to screening benchmarks. Detection
limits were higher than screening benchmarks for beryllium, cadmium, total cyanide,
selenium, PCBs, 11 pesticides, three PAHs, dibenzofuran, and three VOCs. Of these
compounds, cadmium, selenium, PCBs, 8 pesticides, and benzo(a)pyrene were included as
COPCs due to their detection in other media. There is some uncertainty in the overall analysis
because these compounds could be present in surface water at a low concentration that
exceeds a screening benchmark. The organic compounds, however, have very low solubility
and are not expected to be present in surface water.

Sediment

Table C-2-11 compares detection limits for ecological sediment samples to screening
benchmarks. Detection limits were below screening criteria or screening criteria were not
available for most of the analytes in sediment. The exceptions are discussed here.

Detection limits for total cyanide, 14 PAHs, bis(2-ethylhexyl)phthalate, and
hexachlorobenzene exceeded sediment screening levels. These compounds were not detected
in ecological sediment samples. Of the compounds mentioned above, six PAHSs and bis(2-
ethylhexyl)phthalate were selected as COPCs because they were detected in another medium.
There is some uncertainty in the overall analysis because these compounds could be present in
sediment at a low concentration that exceeds a screening benchmark.

The detection limits for silver, total PCBs, and 10 pesticides exceeded screening criteria in
some samples. These compounds were detected in at least one sample, and with the exception
of beta-BHC and endrin, were included as COPCs. Therefore, uncertainty due to detection
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limits for these compounds is limited.
“Industry Specific” Sediment Samples

Tables C-2-12 and C-2-13 compare detection limits for the “industry specific” sediment
samples to screening benchmarks for Dead Creek Section F and Borrow Pit Lake,
respectively. Detection limits for PCBs exceeded the lowest screening benchmarks used to
select COPCs, but not the TEC or LEL. Since PCBs were not screened out as COPCs in the
“industry specific” sediment samples, there is little uncertainty resulting from these detection

limits.
Surface Soils from Developed and Undeveloped Areas

Table C-4-12 compares the highest detection limit in Dead Creek floodplain soil (UAS and
DAS samples) to screening benchmarks. Screening benchmarks for soil were available for few
compounds detected in this medium. Detection limits exceeded soil screening benchmarks for
selenium and thallium. The resulting uncertainty due to this assessment is slight because the
highest detection himit for selenium, 1.3 mg/kg, is within the range of background for soil in
Nlinois (IEPA, 1994). The highest detection limit for thallium, 1.3 mg/kg, exceeds the
screening benchmark of 1 mg'kg slightly and does not introduce much uncertainty into the

assessment.
Surface Soils from Sites G, H, L L, and N

Table C-4-13 compares the highest detection limit in surface soils from Sites G, H, L L, and N
to screening benchmarks. Screening benchmarks for soil were available for few compounds
detected in this medium. Detection limits exceeded soil screening benchmarks for selenium
and thallium, and the detection limit for some PCB homologs exceeded the benchmark for
total PCBs. The highest detection limit for selenium, 1.2 mg/kg, is within the range of
background for soil in [llinois (IEPA, 1994). The highest detection limit for thallium, 1.2
mg’kg, exceeded the screening benchmark of 1 mg’kg slightly. Although the detection limit
for some PCB homologs exceeded the screening benchmark for PCBs, other homologs had
detection limits below the benchmark. Therefore, the little uncertainty in the analysis results
from these detection limits.
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6.0 ECOLOGICAL EFFECTS ASSESSMENT

The effects assessment summarizes and weighs available evidence regarding the potential for
contaminants to cause adverse effects. These adverse effects may include impacts on growth,
reproduction, and survival. The general approaches used to assess ecological effects are
summarized below. Additional details are provided in the following sections.

6.1 General Approach for Assessment of Ecological Effects

Various approaches are used to assess risk to ecological receptors. These individual lines of
evidence are evaluated to provide an overall weight of evidence regarding risk.

In the aquatic portion of the assessment, these include for benthic invertebrates and fish:

e Comparison of concentrations of COPCs in sediment and surface water to established
benchmarks;
Evaluation of sediment toxicity data;
Analysis of benthic community structure; and
Comparison of concentrations of COPCs in tissue to toxicity reference values (TRVs) that
have been reported to cause adverse effects in similar organisms.

For aquatic wildlife (birds and mammals), the approach is:
o Comparison of estimated dietary doses to TRVs that have been reported to cause adverse
effects in similar organisms. The assessment also uses observations of wildlife and habitat

that have been made during several site visits to Dead Creek and the Borrow Pit Lake.

For terrestrial receptors, the approach is a screening level assessment that compares soil
concentrations to available benchmarks for the protection of plants, soil invertebrates, and
terrestrial wildlife.

6.2 Sediment and Surface Water Benchmarks

Concentrations of COPCs in individual sediment and surface water sampling locations are
compared to benchmarks to assess the potential risk of adverse impacts to aquatic organisms,
including invertebrates and fish. These benchmarks are described in this section.
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6.2.1 Sediment Benchmarks

The sediment benchmarks used for sediment were the lower of the freshwater Threshold
Effect Concentrations and Probable Effects Concentrations developed by MacDonald et.
(2000) and the Ontario Ministry of the Environment Sediment Quality Guidelines (Persaud et
al, 1993). Note that exceeding these benchmarks is an indication of possible effects to benthic
invertebrates, but does not indicate that effects are expected to occur.

Threshold Effect Concentrations and Probable Effects Concentrations

MacDonald et al. (2000) evaluated previously existing sediment quality guidelines for
freshwater ecosystems. Based on the strengths and weakness of each type of sediment quality
guideline, they selected consensus-based critena applicable to freshwater systems. They also
evaluated the predictive ability of these guidelines. Their Threshold Effects Concentrations
(TEC) represent concentrations below which harmful effects to benthic biota are unlikely to
occur. Therr Probable Effects Concentrations (PEC) represent concentrations above which
harmful effects to biota are likely to be observed.

Ontario Ministry of the Environment Sediment Qualirv Guidelines

The Ontanio Ministry of the Environment (Persaud et al., 1993) developed Lowest Effect
Levels (LEL) and Severe Effect Levels (SEL) for freshwater ecosystems. According to the
authors, the Lowest Effect Level indicates a level of contamination which has no effect on the
majority of the sediment-dwelling organisms, and the Severe Effect Level represents a level at
which the sediment is considered likely to affect the health of sediment-dwelling organisms.

6.2.2 Surface Water Benchmarks

The primary benchmarks used for surface water were the Illinois Surface Water Quality
Standards. These were selected as most appropriate for Illinois waters. If a state value was not
available, the benchmarks used in order of priority were National Recommended Water
Quality Cntenia, Great Lakes Water Quality Initiative Tier II Critena, and other benchmarks
developed by Oak Ridge National Laboratory (Suter and Tsao, 1996).

Nlinois Surface Water Quality Standards

Illinois Surface Water Quality Standards were selected as the primary benchmarks. According
to the Clean Water Act Section 304, States are allowed to establish their own criteria different
from federal critena that take into account site specific conditions or use other scientifically
defensible methods. Therefore, these standards were selected as most appropriate for Illinois
waters. Where appropnate. they were adjusted for the average water hardness of the water
body.
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National Recommended Water Quality Criteria

National Recommended Water Quality Criteria (NRWQC) were developed under the Clean
Water Act Section 304 for the protection of aquatic life for both freshwater and saltwater
environments (USEPA 1999a). Development of these criteria requires results of at least eight
acute toxicity tests from eight different families and three chronic tests. For metals, some
AWQC are based on concentrations in the dissolved phase, rather than total concentrations,
because dissolved metal concentrations more closely approximate the bioavailable fraction of
metal in the water column. The surface water samples collected from Dead Creek, Borrow Pit
Lake, and the reference water bodies were analyzed for total metals; therefore, the criteria
were adjusted accordingly. Also, where appropriate, the criteria were adjusted to the average
water hardness of the water body.

Great Lakes Water Quality Initiative Tier II Criteria

Tier II values were developed for the Great Lakes Basin; fewer toxicity test data are required
to establish these criteria than for the NRWQC (USEPA, 1995). The Tier II Values are
concentrations that would be expected to be higher than NRWQC in no more than 20% of
cases.

Oak Ridge National Laboratory Surface Water Guidelines

Suter and Tsao (1996) developed alternative benchmarks from the toxicity literature for some
compounds that do not have other criteria. These have been used if no other benchmark is
available.

6.3  Sediment Toxicity Data

The measures of effects on benthic invertebrates included acute and chronic toxicity tests with
two freshwater species at each sediment triad station including the reference areas. Ten-day
acute toxicity tests were run with the amphipod Hyalella azteca. These tests measured
survival and growth. A 42 day chronic survival, growth and reproduction toxicity bioassay
was also run with this species at each location. A 10 day acute toxicity text that measured
growth and survival was performed with a Chironomid larvae Chironomus tentans at each
sediment triad sampling location. A 20 day chronic survival, growth, emergence, and
reproduction toxicity bioassay was also run with each sediment sample for which survival was
high enough to continue the test beyond 10 days. These tests were performed by Aquatec
Biological Sciences of South Burlington, Vermont. Their laboratory reports are in Appendix

E.
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6.4  Benthic Community Structure

The structure of the benthic community is analyzed using several approaches that examine
whether the COPCs in Dead Creek Section F and the Borrow Pit Lake may be exerting stress
on benthic invertebrates. These include benthic community metrics that analyze abundance of
individuals and diversity of species.

The results of these analyses are included in the weight-of-evidence analysis to assess impact
at each sediment triad sampling location. The results are examined in comparison to factors
that could influence benthic community structure such as concentrations of COPCs, sediment
grain size and organic carbon content.

Descriptions of the various approaches to analyzing benthic community structure are provided
in the following sections.

A number of different measures of benthic community health and diversity are used in this
assessment which assesses numbers of benthic invertebrates at Dead Creek Section F, the
Borrow Pit Lake, and reference areas.

e Abundance is a direct count of the number of individual organisms. The number of
individuals is a measure of the “standing stock” of the benthic community and provides an
indication of the ability of the benthic community 1o serve as a prey base for higher trophic
levels.

e Taxa nchness is a count of the number of different taxa (in most cases taxa are counted at
the level of the species). The assumption is that high diversity is indicative of a benthic
community with a greater diversity of microhabitats and a broader range of species with
varying tolerances to physical, biological, and chemical interactions.

e The Shannon-Weiner Diversity Index (H") provides another useful comparative measure
of benthic community structure (Begon et al., 1990; Gallagher, 2000). The index is
species-based and assesses diversity using both the number of species (species richness)
and the number of individuals (abundance) per species. Although more complex statistical
testing can be employed to compare H’ statistics, generally the greater the Shannon-
Weiner Daversity Index, the greater the diversity of benthic species at a station.

The Shannon-Weiner Index is calculated as follows:

H'=-Y"p, logp,
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Where,
pi = frequency of species i in the sample= N;
N

Ni = number of individuals of species i
N =total individuals in sample
S = number of species

e Simpson’s Index

Simpson's index is a comparative measure of diversity that addresses species evenness.
The Simpson's index of a benthic community sample is indirectly proportional to the
heterogeneity of the community and will range between 0 and 1. Statistically,
Simpson's index is a measure of the probability of two randomly selected organisms
belonging to the same species (Cole, 1994). Samples in which a large proportion of
individuals belong to a small number of species will have a high Simpson's index
while a sample with individuals more evenly distributed among species will have a
lower Simpson's index. The formula used to calculate Simpson's index, taken from
Cole (1994) is:

A= piz
Where,

pi = the frequency of species i in the sample.

o Modified Hilsenhoff’s Biotic Index

Hilsenhoff's biotic index (HBI) is a species-specific community index which measures the
proportion of species which are tolerant to disturbance. The underlying assumption of the HBI
is that species deemed sensitive to disturbance decrease in abundance as disturbance to the
community increases. Species specific tolerance values, taken from Barbour, et al. (1999),
range from zero (extremely sensitive) to ten (tolerant), and are multiplied by the relative
abundance of each species within a sample. The resulting values are summed to produce a
single tolerance value for each sample. In cases where tolerance values were not available for
a species, the tolerance value for the next taxonomic level was used, typically a single
tolerance value for the entire genus. In general, the higher the tolerance value assigned to a
benthic community, the greater the degree of impairment.
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6.5 Toxicity Reference Values for Tissue Concentrations in Fish

Toxicity Reference Values for aquatic life are based on critical body burdens or concentrations
of COPCs in animal tissues that correspond with toxicological effects. Companson of actual
measured tissue concentrations to cnitical body residues is a more direct and less uncertain
measure of effect than are comparisons to water or sediment concentrations, which are often
used as a surrogate for the concentration a the actual site of toxic action. Concentrations
measured in samples of forage fish, largemouth bass, and brown bullhead are compared to
these values to assess the potential for risk of harm to fish exposed to COPCs in the Borrow
Pit Lake.

The US Ammy Engineer Waterways Experiment Station (WES), the research and development
branch of the US Army Corps of Engineers, has developed the Environmental Residue Effects
Database (ERED) (USACE, 2001). ERED compiles reports from the literature on adverse
effects of COPCs based on whole body concentrations of COPCs in aquatic life. WES
conducts a quality control review on entries and updates the database annually. A similar
database compiled by US EPA (Jarvinen and Ankley, 1999) was also used. This ecological
nisk assessment uses both sources for development of toxicity reference values for fish.

Studies that examined effects on growth, survival or reproduction were selected for
development of body burden toxicity reference values. If more than one appropriate study was
available, the lowest of the lowest observed effects levels (LOAEL) and corresponding no
observed effects level (NOAEL) were selected. Table 7-4 presents the test species, residue
effect level, literature reference, and value selected.

6.6 Toxicity Reference Values for Dietary Doses to Birds and Mammals

The chronic NOAELs and LOAELS for the wildlife species are based on the results of
laboratory studies reported in the literature. The NOAEL is the highest concentration of a
particular contaminant at which no adverse effects are observed in the test species. The
LOAEL s the lowest concentration of a particular contaminant at which adverse effects are
observed in the test species. NOAELs and LOAELSs are daily doses of chemicals (mg
chemical consumed/kg body wt-day) which are compared to the exposure doses (mg/kg/d)
calculated in the food chain models in Appendix F.

Sources of the chronic NOAEL and LOAEL doses for avian and mammalian species include

Sample et al. (1996) and other sources. Values available in Sample et al. (1996), were

preferred. If avian doses were not available in Sample et al. (1996), the USEPA ECOTOX

on-line database and/or the scientific literature were searched. For those mammalian doses

not available in Sample et al. (1996), the latest versions of toxicological profiles compiled by

the Agency of Toxic Substances and Disease Registry (ATSDR), the USEPA Integrated Risk
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Information System (IRIS), and/or scientific literature were searched for appropriate
mammalian NOAEL and LOAEL doses.

NOAEL doses and LOAEL doses were taken from studies that met the following critena:

Close taxonomic relationship between the test species and the receptor species;
Ecologically relevant endpoints — Endpoints, such as reproduction, development, growth,
and mortality, were chosen because they can lead to population-level effects;

e Appropriate exposure duration —Chronic studies were considered to be longer than 70 days
for birds and 1 year for mammals or for shorter periods during critical life stages;

e Appropriate exposure route — Studies in which the test species received the chemical dose
by the diet were preferred to those that in which the test species received an oral capsule or
by gavage. However, for some chemicals, the only data available are gavage.

If only subchronic studies were available for selecting chronic NOAELs or LOAELS, an Acute
to Chronic Ratio of 10 (Sample et al., 1996) was applied. If only a LOAEL was provided by
the authors of the selected study, then the LOAEL was divided by a factor of 10 to derive the
NOAEL benchmark. The resulting NOAEL and LOAEL doses are presented in Appendix F.

6.7  Benchmarks for Evaluating Soil Toxicity

Oak Ridge National Laboratory (Efroymson et al., 1997a) has developed preliminary
remediation goals for soils based on toxicity to plants, soil invertebrates, and uptake into the
food chain and subsequent effects on wildlife. The benchmarks for plants and earthworms
were selected from literature data on field or laboratory studies (Efroymson et al., 1997b,c).
The wildlife values were calculated using a food chain model for short-tailed shrew, white-
footed mouse, red fox, white-tailed deer, American woodcock, and red-tailed hawk. They
used the LOAEL values from Sample et al. (1996) and uptake factors (into plants,
earthworms, and small mammals) from Efroymson et al. (1997), and Sample et al. (1997a,b).
They then selected the lowest of the plant, earthworm, and wildlife values as a soil

benchmark.
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7.0 RISK CHARACTERIZATION

This section descnibes the measures of effect for each assessment endpoint, the data collected
as part of those measures, and analyses performed with those measures to evaluate each
assessment endpoint

7.1  Assessment Endpoint 1; Sustainability of Warm Water Fish

The COPCs may exert direct effects on warm water fish through exposure in the water,
sediment, or prey, and indirectly by affecting their prey, the macroinvertebrate community.
The associated measures of effects assess exposure pathways and potential effects. Some rely
upon direct observations of conditions; some involve measures of toxicity; and others use
literature values.

7.1.1 Measure of effect 1a: body burdens of COPCs in selected fish species

Purpose and Rationale. Fish exposed to bioaccumulative compounds in their diet or in water
can accumulate these COPCs in their tissues. Contaminants tend to accumulate in organs such
as the liver and kidney to a greater degree than in the musculature. However, COPC levels in
tissue on a whole body basis are useful for evaluating risks to animals that eat fish. The
assessment uses measurements of COPCs in fish tissue to evaluate exposure and effects on the
fish, and to provide data for use in other parts of the assessment.

Approach. The assessment uses this endpoint to evaluate effects as a measure of effects, the
assessment compares measured body burdens to literature values at which effects have been
reported. The assessment will also use the body burden data in subsequent sections as input to
the food chain exposure models for the representative piscivores (the great blue heron, bald
eagle, and nver otter).

Evaluation: Tables 7-1, 7-2 and 7-3 present concentrations detected in largemouth bass,
brown bullhead, and forage fish (small minnows), respectively, from the Borrow Pit Lake and
concentrations detected in these species in reference areas. Compounds detected in Borrow
Pit Lake fish were: dicamba, MCPA, aluminum, chromium, copper, mercury, selenium, zinc,
total PCBs, DDE, gamma chlordane, heptachlor, di-n-butylphthalate, and 2,3,7,8-TCDD
TEQs in largemouth bass; dichloroprop, aluminum, chromium, copper, lead, mercury, zinc,
total PCBs, DDE, alpha chlordane, gamma chlordane, heptachlor, bis(2-ethylhexyphthalte,
diethylphthalate, and 2,3,7,8-TCDD TEQs in brown bullhead; and 2,4-DB, dicamba,
dichloroprop, MCPA, pentachlorophenol, aluminum, chromium, copper, lead, mercury,
selenium, zinc, total PCBs, DDE, bis(2-ethylhexvl)phthalate, diethylphthalate, indeno(1,2,3-
c,d)pyvrene, dibenz(a,h)anthracene, and 2,3,7,8-TCDD TEQs in forage fish (minnows).
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Table 7-4 presents NOAEL and LOAEL concentrations in fish tissue from the literature.
Where the information is available, NOAEL and LOAEL concentrations have been selected
for effects on mortality, growth, and reproduction or development. Tables 7-1, 7-1, and 7-3
also compare these values to the maximum concentration detected in site fish.

The only COPC for which a NOAEL or LOAEL body burden is exceeded in site fish is
mercury. The maximum mercury concentration (0.26 mg/kg wet weight) but not the average
mercury concentration in brown bullheads slightly exceeded the benchmark of 0.25 mg/kg
mercury wet weight. This was due to one composite brown bullhead sample. The other two
brown bullhead samples had lower mercury concentrations (0.05 and 0.075 mg/kg wet
weight). The maximum mercury concentration in forage fish samples (0.6 mg/kg wet weight)
also exceeded the benchmark, but the average concentration did not. This was also due to the
concentration in one composite sample. The concentrations in the two other samples were
0.052 mg/kg wet weight and not detected at a detection limit of 0.1 mg/kg wet weight
Largemouth bass concentrations did not exceed any of the available benchmarks. Note that
body burden benchmarks were not available for all COPCs detected in fish.

The benchmark value of 0.25 mg/kg wet weight represents a no observed effects concentration
for mortality, but a lowest observed effects concentration for reproductive effects (Friedmann
et al., 1996). In a feeding study with walleye, a predatory fish, using low and high doses of
methylmercury, Friedmann et al. (1996) found that ingestion of methylmercury in prey
resulted in an inhibition of growth, testicular development, and immune function. The
resulting body burdens from both the low and high methylmercury level diets were associated
with these effects. The body burden associated with the low dietary level was 0.25 mg/kg
mercury wet weight. Walleye with body burdens at this level exhibited the effects described
above, but not mortality. Friedmann et al. point out that a concentration of 0.25 mg/kg
mercury wet weight is within the range of mercury concentrations typically detected in North
American fish. They gave a range of 0.03 to 0.7 mg/kg mercury (wet weight) in the
Northeastern United States and Canada.

The USEPA (1999b) nationwide database on total mercury concentrations in fish tissue
contains information on mercury concentrations in fish tissue in Illinois. Most of the samples
collected in Illinois are composites of 2 to 5 fish fillets of several species collected in various
lakes and rivers in the upper Mississippi River basin from 1990 to 1993. A total of 85
samples were collected in these lakes and rivers. For the fish species in water bodies in the
upper Mississippi River basin in Illinois, the concentration of total mercury in composite
fillets ranged from less than 0.010 mg/kg (wet weight) to 0.730 mg/kg (wet weight). The
minimum concentration (<0.010 mg/kg) was in a composite of 5 channel catfish (Ictalurus
punctatus) collected from the upper Mississippi River in East Grand Tower, Jackson County.
The maximum concentration (0.730 mg/kg) was in a composite of 5 largemouth bass
(Micropterus salmoides) collected from Cedar Lake near Makanda, Jackson County. It should
be noted that there is an active mercury fish advisory for largemouth bass in Cedar Lake.
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Fish can have elevated mercury concentrations far from any source of mercury due to aenal
deposition from sources such as power plant emissions and emissions from waste to energy
plants. For this reason, site-specific mercury concentrations were compared to regional data.
Elevated region-wide concentrations of mercury reflect sources that exist outside of the
influence of Dead Creek. Weston, USEPA’s oversight contractor, does not believe that these
region-wide data are appropnate for comparison to the site due to the active fish advisories,

Seventy-one largemouth bass samples are listed in the USEPA’s database for Illinois. Most of
these are composite samples, however there are seven individual fish samples. The total
mercury concentrations in fillets ranged from 0.010 mg’kg (in a composite of 4 fish collected
from the Mississippi River in Rock Island County) to 0.730 mg/kg (in a composite of 5 fish
from Cedar Lake). In the individual largemouth bass samples, the mercury concentrations
ranged from 0.250 mg/kg to 0.460 mg'kg (both ends of the range measured in Chicago).

Therefore, the benchmark concentration of 0.25 mg’kg mercury wet weight is within the range
of concentrations detected in fish in the Mississippi River basin in [llinois. The mercury
concentrations in Borrow Pit Lake fish that exceed the benchmark concentration may reflect
regional conditions and may not necessarily be related to the site.

7.1.2 Measure of effect 1b: COPC concentrations in surface water as compared to
applicable water quality criteria for protection of fish and wildlife

Purpose and Rationale. W ater concentrations provide a measure of exposure, and water
quality cntena indicate levels above which effects may occur. This measure of effect evaluates
the potential for water concentrations of COPCs in Dead Creek and the Borrow Pit Lake to
cause adverse effects.

Approach: The assessment compares measured concentrations of COPCs in surface water to
water quality criteria. Exposure of individual fish and the populations of fish partly depend on
the exposure field and the distribution and behavior of the fish. Thus, the area over which
water quality critena are exceeded is an important consideration when evaluating exposure.
We evaluate effects with respect to spatial extent and degree to which surface water
concentrations exceed water quality criteria.

Evaluation: Tables 7-5 and 7-6 compare surface water concentrations in Creek Section F and
the Borrow Pit Lake to Illinois Water Quality Standards, National Recommended Water
Quality Cnitenia (or Ambient Water Quality Critena (AWQC)), Great Lakes Initiative Tier II
values, and other water quality gutdelines summarized by Suter and Tsao (1996). For metals,
the Illinois standards and AWQC were adjusted for measured water hardness and total metals,
as noted in the tables. The analyses were conducted on unfiltered water samples.
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Ten metals and dioxin congeners were detected in surface water in Creek Section F. The
acute criterion was exceeded for barium in each sample, and the chronic criteria were
exceeded in one or two samples for manganese and aluminum.

In the Borrow Pit Lake, 11 metals, ten pesticides, and dioxin congeners were detected in
surface water. Acute criteria were exceeded for aluminum and barium in one or two samples.
Chronic criteria were exceeded for aluminum, barium, iron, and manganese in each sample.

There were no AWQC or other guidelines available for 2,3,7,8-TCDD based only on toxicity.
For three pesticide compounds detected in Borrow Pit Lake surface water (dieldrin, endrin,
and heptachlor epoxide), detection limits were greater than standards or criteria in one or two
out of three samples.

7.1.3 Measure of effect 1c: Sustainability of benthic macroinvertebrate communities
that comprise a prey base '

Purpose and Rationale. Benthic macroinvertebrates are an important source of food for many
fish species. They experience direct sediment exposures due to their life histories. Exposures
that result in reduced abundance, diversity, or biomass of these aquatic macroinvertebrates
could indirectly effect fish populations. Further, quantitative studies of benthic
macroinvertebrates have a long history of use in water quality studies.

The assessment uses the sediment triad approach as part of a weight-of-evidence analysis to
evaluate the sustainability of benthic macroinvertebrate communities in Dead Creek and the
Borrow Pit Lake. The sediment triad approach evaluates three elements of a benthic
community:

Sediment chemistry measurements;

Field assessment of benthic macroinvertebrates;

Sediment toxicity testing using indicator benthic macroinvertebrates.
7.1.3.1 Sediment Chemical Measurements
Concentrations of COPCs in sediment are compared to sediment benchmarks to evaluate
whether adverse biological effects to benthic macroinvertebrates could occur. The sediment
guidelines used in this assessment are the consensus-based Threshold Effect Concentrations
(TECs) and Probable Effects Concentrations (PECs) developed by MacDonald et al. (2000)

and the Ontario (Persaud et al., 1993) Lowest Effect Levels (LEL) and Severe Effects Levels
(SEL). Sediment concentrations which exceed these benchmarks do not necessarily indicate
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that adverse effects to benthic macroinvertebrates have occurred. This risk uses multiple lines
of evidence to assess if benthic macroinvertebrates are adversely affected by COPCs.

Tables 7-7 and 7-8 compare sediment concentrations in the Creek Section F and the Borrow
Pit Lake to Sediment Quality Guidelines.

In Creek Section F, Probable Effects Concentrations or Severe Effects Levels were exceeded
for six metals, cadmium, copper, lead, mercury, nickel, and zinc. Threshold Effects
Concentrations were exceeded for these metals and for arsenic, iron, manganese, total PCBs,
seven pesticides, and fluoranthene.

In the Borrow Pit Lake, PEC and SEL guidelines were exceeded by manganese and nickel.
These metals and arsenic, cadmium, copper, iron, lead, zinc, DDE, total DDT, gamma-BHC,
and heptachlor epoxide exceed the TEC and LEL values.

Tables 7-7b and 7-8b compare sediment concentrations in the “industry specific” composite
sediment samples from Dead Creek Section F and the Borrow Pit Lake to Sediment Quality
Guidelines. The “industry specific” sediment samples were collected from depths of
approximately O to 12 inches and generally contained higher concentrations than the
ecological sediment tnad samples collected from depths of O to 2 inches. The ecological
sediment samples are more representative of current exposures.

In Creek Section F, both PECs'SELs and TEC/LELs were exceeded for copper, zinc, and
PCB:s in the “industry specific” samples. Copper exceeded PEC/SELs in 15 out of 29 samples
and the TEC/LEL in 22 out of 29 samples. Zinc exceeded PEC/SELs in 17 out of 29 samples
and the TEC/LEL in 22 out of 29 samples. PCBs exceeded PEC/SELSs in 8 out of 29 samples
and the TEC/LEL in 17 out of 29 samples.

In Borrow Pit Lake both PECs’SELs and TEC/LELs were exceeded for zinc in the “industry
specific” samples. Zinc exceeded the PECs/SELs in one out of eight samples and the
TEC/LELSs in eight out of eight samples. Copper did not exceed the TEC/LEL in these
samples. PCBs were not detected.

In both Borrow Pit Lake and Creek Section F, there is some uncertainty because detection
limits for some COPCs were greater than the Sediment Quality Guideline values. These
included total PCBs in one sample location in Creek Section F. Other compounds that had
detection limits greater than sediment guidelines in one or two out of three sample locations in
Creek Section F or Borrow Pit Lake were 4,4,-DDT, aldnin, dieldrin, endrin, heptachlor,
heptachlor epoxide, gamma chlordane, and gamma-BHC (lindane).
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7.1.3.2 Field assessment of benthic macroinvertebrate community

Effects are evaluated by comparing the composition and abundance of benthic
macroinvertebrates within Dead Creek and the Borrow Pit Lake at different levels of
concentrations of COPCs in sediment. Typically, these data would also be compared to data
from a reference area that reflects conditions in water bodies unaffected by site COPCs. At the
direction of the regulatory agencies, and after the ecological risk assessment was completed,
these comparisons were eliminated because agreement was not reached over the
appropriateness of the reference areas. However, since data were collected from the reference
areas, they are presented here, but no comparison with site data is made.

Several metrics described by Barbour et al. (1999) were employed to discern the status of the
benthic macroinvertebrate community in Creek Sector F, the Borrow Pit Lake, and the
reference locations (PDC-1, PDC-2, Ref 2-1, and Ref 2-2). These metrics addressed the
richness, evenness, and composition of the benthic community as well as the tolerance of each
taxon to perturbation.

Samples for benthic community analysis were co-located with sediment sampling locations for
chemical analysis and samples for sediment toxicity testing. The results and the data summary
table are in Appendix D.

Seven metrics were used to assess the benthic community at each station. The number of
organisms, the number of taxa, and the three dominant taxa at each station are presented in
Table 7-9. The number of taxa was used as a simple measure of richness. Dominant taxa was
used as a simple measure of evenness. Three indices were used to measure diversity in terms
of heterogeneity at each station, the Shannon-Weaver Index (H’), relative H’, and Simpson’s
Index (A). The results of these indices are in Table 7-10. The relative H’ index is a
comparison of actual diversity to maximum diversity (H’/H’max), where maximum diversity is
defined as equal abundance among all taxa. Simpson’s Index expresses the probability that
two randomly sampled benthic organisms will belong to the same taxa and is a measure of
heterogeneity of the benthic community. The composition (Table 7-11) of the benthic
community was measured by assessing the relative abundance of six major taxonomic groups
(Chironomids, Oligochaetes, Non-chironomid insects, Mollusks, Crustaceans, and Other). A
version of Hilsenhoff’s Biotic Index of Organic Stream Pollution (Hilsenhoff, 1987), modified
to include all benthic macroinvertebrates (Table 7-12), was employed to measure the degree of
benthic community impairment based on the tolerance to perturbation of the benthic
macroinvertebrates. Data on tolerance were taken from Barbour et al. (1999). Abundance of
functional feeding groups (FFG) was also looked at as an additional measure of community
impairment and is summarized in Figure 7-1. Data on functional feeding groups were taken
from Barbour et al. (1999).

In terms of the number of taxa, dominant taxa, and taxonomic group abundance (Table 7-9),
the benthic community from each of the sampling locations resembles the benthic community
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in deep portions of an eutrophic lake. This community composition reflects the available
habitat, as samples were taken from the littoral zones of lentic bodies (Borrow Pit Lake ) and
the low order stream habitats of Dead Creek Section F. A typical profundal benthic
community consists of a low number of taxa dominated by chironomids, oligochaetes and
other organisms which are tolerant to low dissolved oxvgen concentrations. The benthic
community is most likely due to the conditions (e.g., silty substrate, low dissolved oxygen,
etc.) in these locations.

Compared to the Borrow Pit Lake, the benthic community in Creek Sector F reflects a more
diverse habitat: a closed canopy. relatively heterogeneous substrate, and higher water level.
Overall, effects on the benthic community associated with low water levels and high water
temperatures are seen in each location. The organically rich sediments of the sampling
locations can exacerbate the effects of low water and high temperatures by decreasing already
low dissolved oxygen concentrations in the surface water. Concentrations of total organic
carbon (TOC) ranged from 12.000 to 84,000 mg/kg dry weight (Appendix A-2). Secondary
effects on the benthic community include high homogeneity of substrate (no riffles), silty and
very soft sediment, and little to no aquatic macrophytic growth. These are all evident in Dead
Creck and the Borrow Pit Lake.

The indices of diversity (H'. H'max, and Shannon’s) indicate that some locations (i.e., BP-1
and Creek Sector F-1) have a relatively diverse benthic community (Table 7-10). The low
number of taxa and the low number of organisms seen in each location, however, overshadow

these results (Table 7-11).

According to the modified HilsenhofT's Biotic Index (Table 7-12), that gives a value to the
community structure based on the degree of impairment, the stations in Creek Sector F and the
Borrow Pit Lake range from significantly impaired to severely impaired.

Functional Feeding Groups were summarized to assess the community structure (Figure 7-1).
Generalists, such as gather/collectors and omnivores, are the dominant functional feeding
groups in nearly all stations. This is a reflection of the conditions in the Creek and Borrow Pit
Lake, as generalists are considered more tolerant than specialists such as scrapers and
shredders. The abundance of predators is proportionately high in stations F-2 and BP-1. Most
of the predators in F-2 were ceratopogonids (biting midges; Order diptera). The predators of
BP-1 were a diverse group consisting mainly of odonates (dragon and damselflies) and two
species of the Order hemiptera.

The only historical information identified for the region is a survey of fourteen streams in the
American Bottoms Basin conducted in the spnng and summer of 1984 by the IEPA Division
of Water Pollution Control (IEPA, 1989). This survey assessed water quality,
macroinvertebrates, fish populations, and sediment and fish fillet chemistry. Biological
stream charactenization and aquatic life use support were also addressed.
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Of the fourteen streams surveyed in 1984, six were reported at zero 7-day, 10-year low flow,
including Prairie DuPont Creek. An additional six streams were reported at non-zero 7-day,
10-year low flow.

Dead Creek and Borrow Pit Lake are located within the mid-section of the American Bottoms
Basin. This part of the basin was considered to be most adversely affected, primarily by
industry and urban development in the 1984 study. Within this part of the basin, degradation
was greatest in the East St. Louis area. Characterization of streams within the mid-American
Bottoms Basin show that low to extremely low dissolved oxygen concentrations and elevated
total suspended solids, total dissolved solids, turbidity, total phosphorus, and metals are
common. Out of the entire American Bottoms Basin, streams in mid-Basin exhibit the
greatest impact on macroinvertebrates and are considered moderate to limited aquatic

resources.

The benthic community in Dead Creek Sector F and the Borrow Pit Lake reflect the available
habitat. The community is neither diverse nor abundant due to physical conditions (i.e., low
water levels, low dissolved oxygen, and silty substrate). This is consistent with observations
made by IEPA in 1984.

7.1.3.3 Sediment toxicity testing

The assessment uses laboratory sediment bioassays conducted on sediments from Dead Creek
and the Borrow Pit Lake to evaluate the potential effects of whole sediment on representative
benthic macroinvertebrates (amphipods and chironomid larvae). The sediment used in the
sediment bioassays were collected with the samples for chemical analysis and benthic
invertebrate enumeration. Except for VOCs, the chemical sample was subsampled from the
sediment collected for toxicity testing. VOC samples were collected directly from the
sediment to minimize loss due to volatilization.

The toxicity of the sediment is compared to that of the standard control sediment used by the
laboratory as part of the laboratory’s standard operating procedures. In samples where the
sediment was found to be acutely toxic, chronic toxicity tests were not performed. The
laboratory testing reports are in Appendix E.

The amphipod bioassays do not suggest toxicity in Dead Creek Section F and little toxicity in
Borrow Pit Lake sediments, while the chironomid bioassays do suggest toxicity in both
locations. Toxicity bioassays are complex and can contain a high degree of variability in their
results. These data suggest that site sediments may be toxic to some organisms. The agent

causing the toxicity is unknown.
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Hyalella azteca (Amphipod) Acute Toxicity

Sunvival of the amphipod in the 10-day acute toxicity bioassay was high at all stations in
Creek Sector F and the Borrow Pit Lake, and reference locations, indicating that sediment was
not acutely toxic to H. azteca. There were no statistically significant differences in survival
between samples and laboratory controls. Growth of the amphipod was statistically lower in
stations 1 and 3 in the Borrow Pit Lake. The results of the H. azteca acute toxicity bioassay
are presented in Table 7-13.

H. azteca Chronic Toxicity

The results of the 42-day chronic survival, growth. and reproduction toxicity bioassay are
presented in Table 7-14. This is a test that is relatively new and there is less expenience with
its execution and performance as compared to the acute toxicity tests.

The results of the laboratory controls were unexpectedly low. Therefore, in this situation
only, the results of the reference locations were used for comparison instead (PDC-1 and
PDC-2 for Creek Sector F; PDC-1, PDC-2, and Ref 2-2 for the Borrow Pit Lake. With the
exception of one reference station (Ref 2-1), survival, growth, and reproduction were
statistically similar to the reference stations, indicating that sediments were not chronically
toxic to H. azteca.

Chironomus tentans (Chironomid) Acute Toxicity

Survival of the chironomid larvae in the 10-day acute toxicity bioassay was significantly lower
than the laboratory controls in all stations in Creek Sector F, the Borrow Pit Lake, and
reference locations. Growth was significantly lower than the laboratory controls in stations F-
2, and the reference stations PDC-1. and Ref 2-1. Sediment from Creek Sector-F and stations
BP-2, PDC-1, and Ref 2-2 were found to be acutely toxic to C. tentans larvae. The results of
the C. tentans acute toxicity bioassay are presented in Table 7-15.

C. tentans Chronic Toxicity

The results of the 20-day chronic survival, growth. emergence, and reproduction toxicity
bioassay are presented in Table 7-16. Survival, emergence, and reproduction in stations BP-1
and BP-3 in the Borrow Pit Lake were significantly lower than laboratory controls.
Emergence and reproduction in reference station PDC-2 were significantly lower than
laboratory controls.

7.1.34 Sediment Triad Evaluation

The three elements of the sediment triad are the sediment chemistry measurements, benthic
community evaluation, and sediment toxicity tests. This section uses a weight of evidence
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approach to evaluate sediment toxicity using these three measurements. The evaluation is
adapted from information presented in Long and Chapman (1985) and Chapman et al. (1987).

Table 7-17 presents a summary of the results of the Sediment Triad measurements. The
shaded areas indicate where a measurement indicates a greater likelihood of effects in Dead
Creek Section F or Borrow Pit Lake sediment. For the first measurement, sediment chemistry,
many COPCs exceeded TECs or LELs in Dead Creek Section F and Borrow Pit Lake
sediment. The number of exceedances on site ranged from 6 to 14. Similarly, Dead Creek
Section F and Borrow Pit Lake sediment also exceeded PECs or SELs. The number of
exceedances of these values, which represent probable effects, was 0 to 6 on site. There were
more exceedances of both TECs/LELs and PECs/SELs in Dead Creek Section F sediment
samples than in Borrow Pit Lake sediment samples.

The benthic community measures indicated that organisms in Dead Creek Section F and the
Borrow Pit Lake reflect the available habitat. Numbers of organisms and numbers of taxa
were generally low. The Shannon-Weaver measure of diversity and Simpsons Index (a
measure of heterogeneity) indicated that the site samples demonstrated relatively low diversity
The modified Hilsenhoff Index values for the Dead Creek Section F and Borrow Pit Lake
indicated impairment of the benthic community. These effects may be attributable to poor
habitat conditions of low water levels, silty substrate, and low dissolved oxygen.

The results of the sediment toxicity testing indicated that few effects were measured for
amphipods, while acute and chronic effects were measured for chironomid larvae. Effects on
growth were measured in the acute toxicity tests on amphipods in two Borrow Pit Lake
samples. These two samples had the lowest number of exceedances of TEC/LEL and
PEC/SEL values. One of these Borrow Pit Lake samples had no COPCs exceeding Probable
Effects Levels. Therefore, there does not appear to be a correlation between the measurement
of effects on amphipod growth and sediment chemistry in the two Borrow Pit Lake samples
where effects on amphipod growth were measured..

Overall, the evaluation indicated that the benthic community at the site is affected by the
available habitat. Toxicity effects measured in Borrow Pit Lake did not correlate with

sediment chemistry

7.2 Assessment Endpoint 2; Survival, growth, and reproduction of local populations
of aquatic wildlife as represented by the mallard duck, great blue heron,
muskrat, and river otter

The assessment uses five measures of effects to evaluate risks to aquatic wildlife. The
assessment will use exposure models to evaluate different routes of exposure including
ingestion of water, sediment and food (plants, benthic macroinvertebrates and fish). This
subsection describes these measures of effects.
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7.2.1 Measure of effect 2a: Wildlife species composition and habitat use

Purpose and Rationale. This measure of effect directly examines the receptors, wildlife, to
estimate if they are using Dead Creek and the Borrow Pit Lake. It provides qualitative
information on the degree to which local and migratory wildlife use the habitat.

Approach: The assessment documents the habitat use by wildlife in Dead Creek Section F and
Bormrow Pit Lake. This type of survey is qualitative. Because of the qualitative nature of the
observations and the high natural vanability that can exist in wildlife populations, direct
observations may not reveal effects.

Evaluation: Menzie-Cura & Associates, Inc. made observations of the site in 1996, and made
observations of the site and reference areas during the site reconnaissance survey conducted in
September 1999 and during sampling in October and November 1999. The information here
is also based on research on ecological receptors at the site.

The Dead Creek channel and adjacent nparnian communities form a narrow, linear wetland
system that passes through suburban Cahokia. Portions of Dead Creek are adjacent to
residential and business lots that contain mowed lawns, buildings, driveways, and roads. To a
great extent, these areas have been modified so that only relict portions of natural vegetation
alliances exist. Furthermore, many areas are also influenced by non-native plant species.
Sections of the creek, however, are used by rare species monitored by the Illinois Endangered
Species Protection Board. This illustrates that Dead Creek does possess value for wildlife
habitat and as a travel cormdor.

The portion of Dead Creek Section F included in this assessment flows through riparian
woods and shrubs and into the Borrow Pit Lake. The Borrow Pit Lake is the largest non-
flowing water body in the area. Its shore is surrounded with mature riparian trees. Based on
observations of the Borrow Pit Lake at the end of the growing season in September 1999, very
little submerged or emergent vegetation appears to grow in the pond. Photographs of these
areas in October 1999 are in Appendix B. At that time, water levels were extremely low and
sediment was exposed in large portions of the Borrow Pit Lake. Ducks, herons, and fish were
observed in the lake. Fish species observed in the pond include: white crappie, largemouth
bass, bluegill sunfish, brown bullhead, yellow bullhead, walleye, drum, silver carp, and gar.
Table 7-18 lists fish and wildlife species observed at and near the site during the site visit in
1996 and field sampling in 1999.

During high water conditions, Dead Creek flows from the Borrow Pit Lake into the ditched
section of Prairie du Pont Creek. At the confluence of Dead Creek and Prairie du Pont Creek
and above 1t, the ditch shore is vegetated with grasses, herbs, and small shrubs. The flow in
the ditch is northwest to Arsenal Island on the Mississippi River. Arsenal Island contains
areas of mature npanian woods and agricultural fields. The shoreline of the lower end of the
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ditch (referred to on the USGS map as Cahokia Chute) is lined with riparian woods,
principally large cottonwoods and willow. Large catfish, wood duck, wading birds, and turtles
were observed in the channel. Cahokia Chute forms the eastern border of Arsenal Island. The
waterway flows north to south, draining the region northeast of the island. It appears that
during times when the Mississippi River is high, the river uses the chute channel to flow
around Arsenal Island. Any water from the Dead Creek watershed therefore only flows
through the lower half of the Cahokia Chute between the confluence with the ditched Prairie
du Pont and the Mississippi River. The remains of a bald eagle nest and congregating wading
birds were observed in 1996 at the southern tip of Arsenal Island, where the Chute flows into
the Mississippi.

Nine vegetation alliances were identified in the vicinity of Dead Creek based on vegetation,
landscape position, and hydrological characteristics. These are: White Ash (Fraxinus
americana) — American elm (Ulmus americana) Temporarily Flooded Forest, Eastern
Cottonwood (Populus deltoides) Temporarily Flooded Forest, Black Willow (Salix nigra)
Temporarily Flooded Forest, Buttonbush (Cephalanthus occidentalis) Semi-permanently
Flooded Shrubland, Persicaria-Mixed Forb Temporarily Flooded Herbaceous, Typha
Seasonally Flooded Herbaceous, Potamogeton—Ceratophyllum—Elodea Permanently Flooded
Herbaceous, Temporary Open Water, and Permanent Open Water. The location and extent of
each community is shown on Figure 7-2.

Extensive wetlands occur west of Route 3, particularly in the vicinity of the Borrow Pit Lake.
The Creek's wetlands appeared healthy with no evidence of ecological stress (no chlorotic
plants, no monospecific stands of vegetation, no areas of dying or dead vegetation, no
observed surface water sheens or sediment staining) with the exception of extremely low
water levels observed in the Fall of 1999 when portions of Dead Creek and the Borrow Pit
Lake dried out completely. The wetlands also appeared to support a diverse aquatic and
terrestrial wildlife community, with abundant prey species (i.e., fish, frogs, turtles) and
predatory species (i.e., wading birds, waterfowl, raccoons). The wetlands west of Route 3
receive water from both Dead Creek and from drainage areas to the north.

Animal use of the Dead Creek study area is generally limited to species that do not require
large tracts of pristine land and can tolerate some level of habitat modification and
disturbance. These animals are mostly species that can use residential areas for foraging
and/or shelter or are smaller vertebrates that have limited space requirements. The
juxtaposition of forest, shrubland, and open water does provide for some landscape diversity.
Additionally, the proximity of the site to the Mississippi River and presence of wetlands
provide feeding areas for migratory waterfowl and wading birds. The early age of most of the
communities (due to disturbance), however, provided limited structural diversity.

Several species of birds were observed using Dead Creek and the adjacent riparian corridor for
foraging and roosting. Many of the birds seen were those that frequent residential areas (e.g.,
American robin, northern cardinal, blue jay, northern mockingbird) and could use the area of
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the Dead Creek floodplain for nesting. Carolina wrens, several species of sparrows, and
Eurasian tree sparrows were noted using dense shrub and liana thickets. European starlings
were seen roosting in large flocks in the larger trees along Dead Creek. Limited use of the
open water sections by waterfowl and wading birds does occur. These open water areas of
Dead Creek are likely also used during the breeding season for feeding by swallows, phoebes,
and flycatchers. On two occasions, a great homed owl was seen in or near the study area.
Bird species known or likely to occur in the Dead Creek study area are presented in Table 7-

18.

Mammals using Dead Creek habitats were primanly rodents, small omnivores, and likely bats
and insectivores (i.e., shrews). Eastern chipmunks and grav squirrels were seen frequently
dunng the surveys. Raccoon tracks were found nearly everywhere the ground surface was
conducive to track formation. The only large mammal documented in the study area was
white-tailed deer. Numerous tracks were observed of this species. Mammal species known or
likely to occur in the Dead Creek study area are presented in Table 7-18.

Few amphibian and reptiles (collectively called herpetiles) were observed in the vicinity of
Dead Creek. However, the stream channel and adjacent ripanan forest provide habitat for a
number of species that can occur in small, somewhat disturbed, water bodies. Animals that
are ubiquitous in many wetland types in the United States, such as bullfrogs, northemn cricket
frogs, painted turtles, red-eared sliders, and common garter snakes, are expected to use Dead
Creek for feeding and shelter. Herpetile species known or likely to occur in the Dead Creek
study area are presented in Table 7-18.

Though Ilinois has a rich fish fauna, it was expected that few species would be found in Dead
Creek. Due to blocked drainages and elevated culverts, much of the upper Dead Creek
functions more as a series of linear, shallow ponds rather than a flowing stream course.
Therefore, during much of the year, it would be difficult for fish to move through the
watershed to escape declining water levels or other stressful conditions (e.g., high water
temperature, low dissolved oxygen, avian predators). Furthermore, Dead Creek generally
possessed turbid water and had a soft bottom, eliminating species that require clear water and
firm substrate. No fish were observed in Dead Creek Section F. However, a large variety of
fish species were present in Borrow Pit Lake. Fish observed in Dead Creek and Borrow Pit
Lake are in Table 7-18.

Habitat Known to be Used by Federal Designated or Proposed Endangered or Threatened
Species

According to the records of the [llinois Department of Natural Resources' Natural Heritage
Inventory, the only federally endangered or threatened species in the study area is the federally
threatened bald eagle (Haliaeetus leucocephalus). In 1993, a pair of eagles unsuccessfully
attempted to nest at the southern tip of Arsenal Island, where the ditched portion of Prairie du
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Pont Creek enters the Mississippi River. The pair apparently was scared off the site based on
the unsuccessful nesting attempt. The next year the pair returned to the island, but no
monitoring was conducted to determine if they successfully nested. The nest has since blown
down and no other nests have been constructed on the island.

Portions of the area suitable for eagle foraging include waterbodies large enough to support
large fish such as carp and catfish. The Mississippi River, the channelized section of Prairie
du Pont Creek, and the Borrow Pit Lake appear to support large fish and provide enough open
water for eagles to fish. Two bald eagles were observed by USEPA and Illinois EPA
representatives approximately 1 mile west of Dead Creek Section B and 0.5 miles east of the
Mississippi River in late 1999. A bald eagle was also observed in the same location in

December 2000.

The US Fish and Wildlife Service Region 3 (USFWS, 2001) also lists the Indiana bat
(Myotis sodalis), and the Illinois cave amphipod (Gammarus acherondytes) as federally-
listed endangered species and the plant Decurrent false aster (Boltonia decurrens) as a
federally-listed threatened species potentially present in the vicinity of the site (St. Clair,
Hlinois). The Indiana bat requires a habitat of small stream corridors with well developed
riparian woods and nearby upland forest. The wooded areas around Dead Creek and the
Borrow Pit Lake are not well developed due to nearby residential and agricultural uses, and
therefore, do not provide good habitat for the Indiana bat. The Illinois cave amphipod is
listed for St. Clair county, but exists in cave streams in Illinois sinkhole plains, a habitat not
present on the site. The Decurrent false aster is present in disturbed alluvial soils in the
Mississippi River floodplain, and could be present at the site, although none was observed

there.
Habitat Known to be Used by State Designated Endangered or Threatened Species

The Illinois Natural Heritage Inventory did not have any records of state-listed endangered or
threatened species in the study area. However a number of state-listed wading birds were
observed throughout the wetlands and waterways. Illinois endangered species observed were
little blue heron (Egretta caerulea), snowy egret (Egretta thula), and black-crowned night
heron (Nycticorax nycticorax). Great egret (Casmerodius albus), an Illinois threatened
species, was also observed. Small numbers (one to ten individuals) of these wading birds
were found foraging along sections of Dead Creek, the ditched length of Prairie du Pont
Creek, Cahokia Chute, and the Mississippi River. The largest concentrations of foraging
herons (approximately ten individuals at a location) were observed at the confluence of Dead
Creek and the ditched Prairie du Pont Creek, and where the ditched Prairie du Pont flows into
the Mississippi. These areas likely support the best concentrated fishing areas for wildlife

along the waterways.
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No wading bird colonies were located within the study area. However, the [llinois Natural
Hernitage Inventory has documented two 1000-2000 nest mixed-species colonies in East St.
Louis. The closest of these two colonies is approximately one mile east of Sauget Area I near
the Alton & Southern rail vards in Alorton. The second site is over two miles to the north at
Audubon Avenue and 26th Street. These two colonies contain the only breeding little blue
heron and snowy egret in lllinois. In addition, black-crowned night heron, great egret, cattle
egret (Bubulcus ibis), great blue heron (4rdea herodias). and green-backed heron (Butorides
virescens) nest in the colonies.

In 1988, because the region is heavily industrialized with numerous Superfund sites, the U.S.
Fish & Wildlife Service (USFWS) collected black-crowned night heron and little blue heron
eggs from the Alorton colony for contaminant analysis (Young, 1989 - unpublished draft).
Sediment samples were also taken in areas of observed wading bird foraging around the East
St. Louss region. No testing was done of sediments in the Dead Creek drainage.
Polychlonnated biphenyls (PCBs), DDE, and metals were detected at varying levels in the
wading bird eggs.

The observed endangered and threatened wading birds forage on a wide range of aquatic
organisms, such as fish, frogs, and crayfish, as well as some terrestrial species such as reptiles
and insects. The USFWS study found that wading birds forage over a wide area around East
St. Louis. The Dead Creek Prainie du Pont wetlands system composes a relatively small
percentage of the available wetland foraging area in the region.

Also observed in the vicinity of Dead Creek were a Illinois-listed threatened bird species, the
brown creeper (Serthia americana) and a rare grass species, early wild-rve (Ehmus
macregorii).

The brown creeper is a small, brown-streaked bird related to nuthatches that occurs throughout
most of the United States and southern Canada. As its name implies, it forages by moving
closely over the stem and main branches of trees. Its diet is comprised largely of insects,
though some seeds and nuts are eaten as well (Ehrlich er a/., 1988). This bird commonly nests
in conifer, mixed conifer-hardwood. or hydric forests. Special habitat requirements include
standing dead trees with loose bark for feeding and trees greater than 25 cm in diameter for
nesting (Thomas ef al., 1979). This species was heard singing in November 2000 from Dead
Creek Section B. The general Dead Creek area possesses a few, very large diameter, standing
dead trees. It is likely that brown creeper use of the Dead Creek area is minor due to limited
intact forest and the young age of most trees.

Early wild-rve is a recently described species belongs to a group of taxonomically challenging
grasses. Early wild-rye possesses a single spike of congested flowers tipped by long bristles.
It occurs primarily in nich forests and floodplains in eastern United States and has been
documented from five counties in Illinois (e.g., Fulton, Jersev, Knox, Peoria, Union) based on
review of museum specimens performed by Campbell (in ed.). Because this species occurs in
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floodplain forests, a community that has largely been converted to agricultural land in Illinois,
this species may be extirpated from portions of the state. Though this species is not formally
listed by the Illinois Endangered Species Protection Board, early wild-rye appears to be rare in
the state and information on its occurrence is being supplied in the event it becomes a state-
tracked species. The only occurrence of this grass in the Dead Creek study area was from a
White Ash — American Elm Temporarily Flooded Forest on the east bank of Dead Creek
Section C. The plants were limited to a small area (2 m2) and were senescent with dispersing
fruits at the time of observation. Poison ivy, trumpet-creeper, white snakeroot, rough-leaved
dogwood, and black raspberry were associated species.

Reference Areas: Reference area 1 was a section of Old Prairie du Pont Creek near the
town of East Carondelet, approximately 3 miles southwest of the end of Dead Creek in
the Borrow Pit Lake. This section of Old Prairie du Pont Creek is a broad shallow
water body with a mud substrate similar to the Borrow Pit Lake. It is distant from any
influence from the site or other industrial areas, but is similar to the Borrow Pit Lake in
that it is near agricultural land. It is also similar to the Borrow Pit Lake in that it has a
narrow riparian zone but little to no emergent or submerged vegetation. Great and/or
snowy egret were observed in this area. It supports a similar fish community to the
Borrow Pit Lake. Many of the same species of fish (brown bullhead, crappie, bluegill
sunfish, largemouth bass) and invertebrates (clams and shrimp) were present in this
reference area.

Two bodies of water in Monroe County comprise reference area 2 and were selected
during the main sampling event. These water bodies were approximately 20 miles
south of Dead Creek. Reference area 2-1 was in Long Slash Creek north of the culvert
where Merrimac Road crosses the creek. This section was similar to Dead Creek
sectors B through E in that it was shallow and muddy. It was also similar to these
areas (but not Creek Section F) in that it had a road crossing and agricultural fields
coming down to the water’s edge. There was evidence of beaver activity at the culvert
under the road crossing. Biota present in this area included creeping buttercup and
snails. Reference area 2-2 was a flooded borrow pit north of Fountain Creek.
Reference area 2-2 had a muddy substrate and similar fish community to the Borrow
Pit Lake. Surrounding vegetation consists of a thin riparian zone similar to Reference
Area 1. The same fish and invertebrate species were found at this reference area as

well.

Conclusions: During the various field surveys and contact with state and federal agencies,
three categories of sensitive environments were identified in the Dead Creek area: Habitat
Known to be Used by Federal Designated or Proposed Endangered or Threatened Species,
Habitat Known to be Used by State Designated Endangered or Threatened Species, and
Wetlands. The state-listed endangered and threatened species observed on site (herons and
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egrets) forage over a wide area, with the Dead Creek watershed forming only a small part of
their available feeding temtory. The brown creeper makes only minor use of the Dead Creek
area because the habitat is not suitable (not enough mature trees).

The Dead Creek watershed also appears to support a diverse plant and animal community.
While much of the creek flows through residential neighborhoods, sufficient natural ripanan
vegetation remains to support local aquatic and terrestnial communities. The ecological
stresses observed (lack of emergent or submerged vegetation, impaired benthic invertebrate
community) are due to poor habitat conditions including low water levels, silty substrate, and
low dissolved oxygen concentrations. No other evidence of ecological stress was evident in
Dead Creek or the Borrow Pit Lake. Birds and wildlife species are abundant and making use
of the habitat.

7.2.2 Measure of effect 2b: Concentrations of COPCs in aquatic and marsh plants

Purpose and Rationale. The assessment discusses concentrations of COPCs in creeping
buttercup in Dead Creek Section F. No submerged or emergent aquatic vegetation was
present in the Borrow Pit Lake. Therefore, during the site reconnaissance, creeping buttercup
was selected as a plant species that could be grazed upon by waterfowl and herbivorous
mammals and that was present in most sections of Dead Creek. This species of plant has a
fleshy stem, but a tiny root system. Therefore, the entire plant was analyzed for COPCs. If
plants take up metals and PAHs from the water or sediments, waterfowl and herbivorous
mammals could be exposed to these COPCs in their diet.

Approach: The endpoint is evaluated in multi-pathway exposure models for the mallard and
the muskrat that consider concentrations of COPCs in sediment, water, and food. Exposures of
waterfowl and herbivorous mammals within Dead Creek Section F are compared to
appropniate NOAEL and LOAEL values. The COPC concentrations measured in creeping
buttercup will be used to evaluate potential dietary exposures of the mallard and muskrat.

Evaluation: Table 7-19 presents maximum and average concentrations of COPCs detected in
crecping buttercup samples from Dead Creek Section F. Compounds detected in plants from
Dead Creek Section F include the metals aluminum, antimony, arsenic, cadmium, copper,
lead, nickel, and zinc, the PAHs acenaphthylene, benzo(a)pyrene, benzo(b)fluoranthene, and
benzo(k)fluoranthene, benzo(g h,i)perelene, indeno(1,2,3-c,d)pyrene, and
dibenz(a,h)anthracene, the herbicide dicholoroprop, the pesticides aldrin, gamma chlordane,
heptaclor, and dioxins. This indicates that herbivorous wildlife receptors could be exposed to
some site COPCs via the food chain.

Concentrations of COPCs detected in plants from Dead Creek Section F were used in food
chain models to evaluate potential nisks to mallards and muskrat, as representative species of
herbivorous wildlife. The details of the food chain model are discussed in Appendix E.
Results are summanzed in Table 7-20a. The food chain models were run separately with
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average and maximum sediment concentrations from the ecological sediment samples and
with the average and maximum sediment concentrations from the combined ecological
sediment samples and “industry specific” samples.

Food Chain Model Results — ecological sediment samples (O to 2 inch depth)
Muskrat

Using data from the ecological sediment samples, food chain modeling indicated that the
average doses of COPCs that muskrats receive from ingesting plants, sediment, and surface
water from Dead Creek Section F do not exceed NOAEL or LOAEL concentrations, with the
exception of aluminum. The hazard indices for aluminum were 50 and 5 compared to the
NOAEL and LOAEL using average concentrations and 70 and 7 using maximum
concentrations. Surface water concentrations of aluminum did not contribute appreciably to
these hazard indices. Two thirds of the calculated aluminum dose are from sediment and one
third is from food (plants). The sediment aluminum concentrations in Dead Creek Section F
(7,800 to 17,000 mg/kg) are within the range of Illinois background soil (up to 37,200 mg/kg;
IEPA, 1994). Because a muskrat’s foraging area is smaller than Creek Section F, the model
assumed that a muskrat eats vegetation from Dead Creek Section F year round. This indicates
that under current conditions represented by the ecological sediment samples, the site-related
exposures of herbivorous mammals are indistinguishable from Illinois background.

Mallard

Using data from the ecological sediment samples, food chain modeling for mallards ingesting
plants from Dead Creek Section F year round resulted in hazard indices less than 1 compared
to NOAEL doses for each COPC using average concentrations and a foraging area of 580
hectares (USEPA, 1993; vs. 0.3 hectares in Dead Creek Section F). Hazard indices were also
less than one compared to NOAEL doses using maximum concentrations and assuming the
mallard feeds only in Dead Creek Section F. This indicates that waterfowl] that ingest plants
from Dead Creek Section F under current conditions represented by the ecological sediment
samples are not at risk from COPCs.

Food Chain Model Results — combined ecological and “Industry Specific” sediment samples
Muskrat

Using the average or maximum data from the combined ecological and “industry specific”
sediment samples, average doses of copper, zinc, and PCBs that muskrats receive from
ingesting plants, sediment, and surface water from Dead Creek Section F do not exceed
NOAEL or LOAEL concentrations. The exposure concentrations for the remaining COPCs
were the same as described above for the ecological sediment samples (hazard indices for
aluminum greater than 1 based on background aluminum concentrations in sediment).
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Mallard

When the data from the combined ecological and “industry specific” sediment samples are
used in the food chain model for mallards that ingest plants in Dead Creek Section F, hazard
indices for copper, zinc, and PCBs do not exceed one. However, when maximum sediment
concentrations are used from these samples, hazard indices exceed one for zinc for the
NOAEL but not the LOAEL dose. This indicates that under the most conservative
assumptions, zinc in deeper Dead Creek Section F sediments could pose a potential risk to
mallards. The deeper sediments do not represent current exposure conditions, and would only
pose this potential nsk if exposed by a scour event. The exposure concentrations for the
remaining COPCs were the same as described above for the ecological sediment samples
(hazard indices less than 1).

7.2.3 Measure of effect 2c: Concentration of COPCs in surface waters

Purpose and Rationale. Many wildlife species will use Dead Creek and associated wetlands
as a drinking water source. The presence of COPCs in water could be a source of exposure to
these species. This measure of effect examines this potential route of exposure.

Approach: This endpoint is evaluated by two methods. Concentrations of COPCs in surface
water are compared to drinking water values for wildlife developed by Sample et al. (1996).
In addition, surface water concentrations are used in multi-pathway exposure models for
wildlife that develop exposure doses based on concentrations in sediment, water, and food.

Evaluarion: Surface water concentrations of COPCs in Dead Creek were compared to
dninking water no observed adverse effects levels (NOAEL) and lowest observed adverse
effects levels (LOAEL) developed by Sample et al. (1996). Tables 7-21 and 7-22 summarize
these companisons for Dead Creek Section F and the Borrow Pit Lake. For each compound,
the lowest NOAEL values for water were used as benchmarks. In Creek Section F and the
Borrow Pit Lake, surface water concentrations do not exceed any of the wildlife benchmarks.
Note that there is no benchmark available for some constituents.

The results of food chain modeling are in Appendix E. In each of the food chain models,
average and maximum surface water concentrations from Dead Creek Section F and the
Borrow Pit Lake did not result in a potential risk to wildlife. Surface water concentrations
contributed a minor portion to the hazard indices for each COPC.
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7.2.4 Measure of effect 2d: Concentration of COPCs in fish

Purpose and Rationale: Some wildlife species such as the great blue heron and river otter eat
primarily fish. This measure of effect evaluates this potential route of exposure.

Approach: The COPC levels measured in fish are used in the multi-pathway exposure model
for the great blue heron and river otter that incorporate concentrations in sediment, water, and
food. Exposures of the great blue heron and river otter within Dead Creek and the Borrow Pit
Lake are compared to appropriate NOAEL and LOAEL values. Because plants were the only
biota collected in Dead Creek Section F (few minnows were present in this section of Dead
Creek and were not abundant enough to collect), concentrations of COPCs in fish were
modeled for this area using site-specific bioaccumulation factors (BAFs). The details of how
these BAFs were calculated are presented in Appendix G.

7.2.4.1 Evaluation of Measured Fish Concentrations

Evaluation: Tables 7-1, 7-2, and 7-3 present maximum and average concentrations of COPCs
detected in largemouth bass, brown bullhead, and forage fish, respectively, from the Borrow

Pit Lake.

Concentrations of COPCs detected in fish the Borrow Pit Lake were used in food chain
models to evaluate potential risks to great blue herons and river otter, as representative species
of piscivorous wildlife. The details of the food chain model are discussed in Appendix E.
Results are summarized in Table 7-20b.

Food Chain Model Results — ecological sediment samples (0 to 2 inch depth)

River Otter

For the river otter eating a diet of large and small fish (72% “large fish” such as largemouth
bass or brown bullhead and 28% forage fish, based on information in USEPA (1993)) from
the Borrow Pit Lake, average concentrations of COPCs in fish tissue, ecological sediment
samples, and surface water resulted in hazard indices less than 1 compared to the NOAEL
dose. This model used average concentrations of COPCs to represent an otter integrating
exposure from different species of fish consumed and different locations within the Borrow
Pit Lake. It also assumes that the Borrow Pit Lake comprises approximately 0.01 of a river
otter’s foraging area (5 hectares of the Borrow Pit Lake/400 hectare foraging area (USEPA,
1993). When maximum concentrations were used and the river otter was assumed to forage
only in the Borrow Pit Lake, hazard indices exceeded 1 for aluminum and mercury. Two
thirds of the river otter’s aluminum dose comes from sediment, and aluminum concentrations
in Borrow Pit Lake sediment are within Illinois background for soil (4,000 to 16,000 mg/kg in

65



REV.2

the Borrow Pit vs. up to 37,200 mg’kg in Illinois background soil; [EPA, 1994). Mercury
concentrations in sediment were similar in the Borrow Pit Lake are also within background
(0.10 to 0.16 mg/kg at the Borrow Pit compared to up to 0.99 mg/kg in Illinois background
soil (IEPA, 1994). This conservative maximum assessment places an upper bound on potential
nsk, but does not imply risk to piscivorous mammals at the Borrow Pit Lake.

Food Chain Model Results - combined ecological and “industry specific” sediment samples
River Otter

Using average and maximum concentrations of copper, zinc, and PCBs from the “industry
specific” sediment samples did not result in hazard indices greater than one for the river otter
ingesting fish, sediment, and surface water. Exposure point concentrations for the remaining
COPCs were the same as discussed above for the ecological sediment samples (hazard indices
above 1 for aluminum and mercury only for the most conservative case restricting the river
otter’s foraging area to the Borrow Pit Lake).

Food Chain Model Results — great blue heron

For the great blue heron, the food chain model using average concentrations of COPCs in
small (73% forage fish) and large fish (27% *large” fish such as largemouth bass and brown
bullhead based on information in USEPA (1993)) and surface water, the hazard index for
mercury compared to the NOAEL dose was 4. The hazard index compared to the LOAEL
dose was 0.4. The hazard indices for the rest of the COPCs were less than 1 compared to the
NOAEL dose. This model also assumed that great blue heron were foraging onsite from early
March to late November (Illinois, 2000) and that a heron’s foraging area is approximately the
size of the Borrow Pit Lake (a foraging area of 0.6 to 8.4 hectares as reported in USEPA
(1993) compared to 4.9 hectares of the Borrow Pit Lake). When a larger foraging area was
used (3-mile radius that is likely to be more representative of herons known to nest in the area
(East St. Louis and Alorton, Illinois), hazard indices compared to the NOAEL dose were less
than 1. When maximum concentrations were used in the model and the herons were assumed
to forage on site year round. only mercury had a hazard index greater than one compared to the
NOAEL dose, but not the LOAEL dose. These hazard indices greater than one for mercury
are due to concentrations in brown bullhead and small minnows. This indicates some
potential nisk to piscivorous birds due to mercury in fish tissue at the Borrow Pit Lake. The
potential nsk may be indistinguishable from regional conditions, as concentrations of mercury
in Borrow Pit Lake fish were within the range of concentrations detected in Illinois fish.

7.24.2 Evaluation of Modeled Fish Concentrations in Dead Creek Section F

Modeled average concentrations of COPCs in fish in Dead Creek Section F were used in food
chain models to evaluate potential nisks to great blue herons and niver otter, as representative
species of piscivorous wildlife. The methods used to model the fish concentrations are
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presented in Appendix G. The details of the food chain model are discussed in Appendix F.
Results are summarized in Table 7-20a.

Food Chain Results — river otter

For the river otter eating a diet of fish (modeled based on forage fish concentrations) and also
ingesting surface water and sediment, hazard indices are less than one compared to NOAEL
doses. Therefore, river otter consuming fish from Dead Creek Section F would not be at risk.

Food Chain Model Results — great blue heron

For the great blue heron, the food chain model using average modeled concentrations of
COPCs in fish and measured surface water concentrations, the hazard index for mercury is
one and the hazard indices for the remaining COPCs are less than one compared to NOAEL
doses. This indicates that great blue heron would not be at risk from consuming fish in this
area.

7.2.5 Measure of effect 2e: Concentration of COPCs in benthic macroinvertebrates

Purpose and Rationale. Waterfow] (such as the mallard) and mammals (such as the muskrat
and river otter) eat benthic macroinvertebrates as a portion of their diet. This measure of effect
evaluates this potential route of exposure.

Approach: The COPC levels measured in benthic macroinvertebrates are used in a multi-
pathway exposure model for the mallard, muskrat, and river otter that incorporates
concentrations in sediment, water, and food. Exposures of waterfowl and mammals within
Dead Creek and the Borrow Pit Lake are compared to appropriate NOAEL and LOAEL
values. Because plants were the only biota detected in Dead Creek Section F, concentrations
of COPCs in macroinvertebrates were modeled for this area using site-specific
bioaccumulation factors (BAFs). The details of how these BAFs were calculated are
presented in Appendix G. In addition, a combination of literature values and site specific
BAFs were used to model concentrations of COPCs in aquatic insects (Appendix G). These
modeled concentrations were used to evaluate potential risk to three swallows.

7.2.5.1 Evaluation of Measured Macroinvertebrate Concentrations

Evaluation: Tables 7-22 and 7-23 present maximum and average concentrations of COPCs
detected in shrimp and clams, respectively, from the Borrow Pit Lake. Only one composite
shrimp sample was collected from the Borrow Pit Lake. Pentachlorophenol, aluminum,
antimony, chromium, copper, lead, silver, zinc, diethyl phthalate, and dioxins were detected in
this sample. The clam samples from Borrow Pit Lake contained dichloroprop, MCPP,
aluminum, arsenic, cadmium, chromium, copper, lead, silver, zinc, heptachlor, methorychlor,
two phthalates, and dioxin.
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Concentrations of COPCs detected in shrimp from the Borrow Pit Lake were used in food
chain models to evaluate potential nisks to mallards; concentrahions detected in clams were
used to evaluate potential risks to muskrat and niver otter. The details of the food chain model
are discussed in Appendix E. Results are summanized in Table 7-20b.

Food Chain Model Results — ecological sediment samples (0 to 2 inch depth)

Muskrats feeding on clams

Food chain modeling indicated that the average doses of COPCs that muskrats receive from
ingesting clams, sediment from ecological sediment samples (0 to 2 inches), and surface water
from the Borrow Pit Lake do not exceed NOAEL or LOAEL concentrations, with the
exception of aluminum. Approximately 80% of the muskrat’s aluminum dose is from
sediment, and the sediment concentration in the Borrow Pit Lake is within Illinois background
for soil. The hazard indices for aluminum were 40 and 4 compared to the NOAEL and
LOAEL using average concentrations and 50 and 5 using maximum concentrations. Surface
water concentrations of aluminum did not contribute appreciably to these hazard indices.

River otter feeding on clams

For the nver otter eating clams from the Borrow Pit Lake, average concentrations of COPCs
in clam tissue, surface sediment (represented by the ecological sediment samples), and surface
water resulted in hazard indices less than 1 compared to a NOAEL dose. This model used
average concentrations of COPCs to represent an otter integrating exposure different locations
within the Borrow Pit Lake. It also assumes that the Borrow Pit Lake comprises
approximately 0.01 of a river otter’s foraging area. When maximum concentrations were used
and the nver otter was assumed to forage only in the Borrow Pit Lake, the hazard index
exceeded 1 for aluminum. Approximately 80% of the river otter’s dose of aluminum is due to
sediment, and the sediment concentrations of aluminum in Borrow Pit Lake 1s within the

range of background for Illinois soil.
Mallards feeding on shrimp

Food chain modeling for mallards that eat shnmp from Dead Creek Section F resulted in
hazard indices less than 1 compared to the NOAEL dose for each COPC using both average
and maximum concentrations for shnmp, surface water, and surface (ecological) sediment

samples.
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Food Chain Model Results — combined ecological and “industry specific sediment samples
Muskrats feeding on clams

For muskrats feeding on clams, when average and maximum concentrations from the
combined ecological and “industry specific” sediment samples from Borrow Pit Lake are
used, hazard indices for copper, zinc, and PCBs do not exceed one compared to a NOAEL
dose. Exposure point concentrations for the remaining COPCs are the same as for the
ecological sediment samples discussed above. Only aluminum has a hazard index above 1
due mostly to sediment concentrations within the background range for Illinois soil.

River otter feeding on clams

For river otter feeding on clams, when average and maximum concentrations from combined
ecological and “industry specific” sediment samples from Borrow Pit Lake are used, hazard
indices for copper, zinc, and PCBs do not exceed one compared to a NOAEL dose. Exposure
point concentrations and hazard indices for the remaining COPCs are the same as for the
ecological sediment samples described above (only aluminum has a hazard index above 1 for
the most conservative case restricting the river otter’s foraging to the Borrow Pit Lake).

Mallards feeding on shrimp

Food chain modeling for mallards that eat shrimp from Dead Creek Section F resulted in
hazard indices less than 1 compared to the NOAEL doses for each COPC using both average
and maximum for shrimp, surface water, and combined ecological and “industry specific”
sediment samples.

The results of the food chain modeling indicate that wildlife that consume macroinvertebrates
(clams and shrimp) from the Borrow Pit Lake are not at risk. The exposure of some wildlife
to aluminum above a NOAEL or LOAEL dose is represents background conditions.

7.2.5.2 Evaluation of Modeled Macroinvertebrate Concentrations in Dead Creek
Section F and the Borrow Pit

Modeled average concentrations of COPCs in snails in Dead Creek Section F were used in
food chain models to evaluate potential risks to mallards and muskrat. Modeled average
concentrations of COPCs in aquatic insects in Dead Creek Section F and the Borrow Pit Lake
were used in a food chain model to evaluate potential risks to tree swallows. The methods
used to model the snail and insect concentrations are presented in Appendix G. The details of
the food chain model are discussed in Appendix F. Results are summarized in Tables 7-20a

and 7-20b.
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Mallard feeding on snails in Creek Section F

For the mallard ingesting snails, surface water and sediment, hazard indices are less than one
compared to NOAEL doses. Therefore, mallards consuming snails from Dead Creek Section
F would not be at nisk.

Muskrat feeding on snails in Creek Section F

For the muskrat in Dead Creek Section F, the food chain model using average modeled
concentrations of COPCs in macroinvertebrates and measured surface water and sediment
concentrations, hazard indices exceed one for aluminum, antimony, copper, and dioxins. The
modeled doses exceed the NOAEL dose but not the LOAEL dose for antimony and dioxin.
The modeled doses exceed the LOAEL dose for aluminum and copper. This indicates a
potential nsk for muskrats foraging for macroinvertebrates in Dead Creek Section F.

Tree swallow feeding on aquatic insects in Creek Section F

For a tree swallow that feeds on aquatic insects (concentrations modeled from ecological
sediment samples and from combined ecological and “industry specific” sediment samples) in
Creek Section F, hazard indices exceed one for aluminum, cadmium, chromium, mercury,
zinc, Total PCBs, Total DDT, and dioxin compared to a NOAEL dose. Hazard indices exceed
1 for mercury and Total PCBs compared to a LOAEL dose.

Tree swallow feeding on aquatic insects in the Borrow Pit Lake

The modeling results for a tree swallow the feeds on aquatic insects in the Borrow Pit Lake
indicate that hazard indices are greater than one for aluminum, chromium, mercury, zinc,
Total DDT, and dioxin when insect concentrations are modeled from the concentrations in the
ecological sediment samples (0 to 2 inch depth). These hazard indices indicate that exposure
exceeds the NOAEL, but not the LOAEL dose. When the insect concentrations are modeled
from the concentrations from the combined ecological and “industry specific” sediment
samples, hazard indices exceed one compared to the NOAEL dose, but not the LOAEL dose
for aluminum, chromium, mercury, zinc, Total PCBs, Total DDT, and dioxin. The hazard
index for PCBs also exceeds the LOAEL dose.

73  Assessment Endpoint 3: Survival, growth, and reproduction of individuals within
the local bald eagle population that may overwinter near the site

The assessment uses an exposure model to evaluate different routes of exposure including
ingestion of water, sediment and fish.
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7.3.1 Measure of effect 3a: Concentration of COPCs in fish for use in evaluating
exposure via the food chain

Purpose and Rationale. Bald eagle may use fish in Dead Creek and associated wetlands as
food. The presence of COPCs in fish could be a source of exposure to this species. This
measure of effect examines this potential route of exposure.

Approach: This endpoint is evaluated via an exposure model for the bald eagle. The
assessment compare exposures to) appropriate NOAEL and LOAEL values.

Evaluation: Tables 7-2 and 7-3 present maximum and average concentrations of COPCs
detected in largemouth bass and brown bullhead, respectively, from the Borrow Pit Lake.

As stated in Section 7.2.4, some COPCs were detected in largemouth bass and brown bullhead
samples from the Borrow Pit Lake.

Concentrations of COPCs detected in fish from the Borrow Pit Lake were used in food chain
models to evaluate potential risks to the bald eagle. The details of the food chain model are
discussed in Appendix F. Results are summarized in Table 7-20b.

Food Chain Model Results — measured fish concentrations in Borrow Pit Lake

The food chain model for the bald eagle using average concentrations in large fish and surface
water did not result in hazard indices for any COPC greater than 1 compared to the NOAEL
dose. This model assumed that eagles overwinter in the vicinity of the site from October
through March and that the Borrow Pit Lake comprises about 0.003 of the eagles foraging area
(5 hectares vs. 1880 hectares foraging area; USEPA, 1993). Using maximum concentrations
in large fish and surface water and assuming that the eagle forages year round and only at the
Borrow Pit Lake resulted in a hazard index for mercury of 5 compared to the NOAEL dose.
However, even for this conservative case, the estimated exposure dose is still less than the
LOAEL value. The maximum mercury concentration in largemouth bass and brown bullhead
combined was measured in one composite brown bullhead sample that was approximately 5
times higher than mercury concentrations from other large fish from the Borrow Pit Lake.

Food Chain Model Results — modeled fish concentrations in Creek Section F

An additional evaluation was conducted using modeled average concentrations of COPCs in
fish in Dead Creek Section F to evaluate potential risks to bald eagles. The methods used to
model the fish concentrations are presented in Appendix G. The details of the food chain
model are discussed in Appendix F. Results are summarized in Table 7-20a.
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The results predict that hazard indices for the eagle eating fish from Dead Creek Section F are
less than one for the NOAEL dose. Therefore, bald eagles consuming fish from Dead Creek
Section F would not be at nisk.

7.4  Assessment Endpoint 4: Survival, growth, and reproduction of local populations
of terrestrial wildlife along the banks and floodplain of Dead Creek

7.4.1 Measure of effect 4a: COPC concentrations in soil samples from the creek bank
and floodplain as compared to applicable soil screening levels for protection of
wildlife, plants. and soil dwelling invertebrates

Purpose and Rationale. Soil concentrations provide a measure of exposure, and screening
level cnitena indicate levels above which effects may occur. This measure of effect evaluates
the potential for soil concentrations of COPCs in the Dead Creek floodplain to cause adverse
effects.

Approach: The assessment compares measured concentrations of total contaminant
concentranons in soils to existing benchmarks as summanzed in Efrovmson et al. (1997).

These soil benchmarks are developed from values that represent a LOAEL for plants, soil
invertebrates, and wildlife (birds and mammals). Efrovmson et al. (1997) selected the lowest
of the available values as a soil benchmark.

Discussion: Tables 7-25, 7-27 (a through e), and 7-29 (a through d) compare concentrations
detected in Dead Creek floodplain soil to soil screening benchmarks and background
concentrations. The floodplain soil concentrations are represented by either the maximum
concentration detected in or the 95% upper confidence limit (UCL) on the mean. For some
areas, there were many more surface soil samples than sediment or surface water samples, and
therefore 2 95% UCL could be calculated. The background soil concentrations are represented
as twice the average background soil concentration. The background data set comes from
three soil samples selected dunng discussions with USEPA regarding development of the Site
Sampling Plan workplan for the project. Soil constituents fall into several categories
including:

1) constituents for which the maximum site concentrations exceed the benchmark (indicated
in yellow on the reference tables);

2) constituents for which the lower of the site maximum or 95% UCL on the mean exceeds
background (or the constituent was not detected in background soil) and no benchmark is
available or no background concentration was available (indicated in green on the
referenced tables);

3) constituents for which the maximum site concentration is less than the benchmark;

4) constituents for which the lower of the site maximum or 95% UCL on the mean is within
background and there is no benchmark;
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5) constituents detected at a frequency of less than 5%; and constituents of low toxicity.

The conclusions that can be drawn from these comparisons are:

Constituents in the first category may pose a potential risk to wildlife because soil
concentrations exceed a toxicity benchmark;

Toxicity information is not available to draw conclusions about constituents in the
second category;

Constituents in the third, fourth, and fifth are unlikely to present an ecological risk
because the maximum concentration is less than a conservative benchmark,
concentrations are consistent with background, low frequency of detection (less than
5%), or low toxicity (calcium, magnesium, and potassium).

The remainder of this section discusses the results of these comparisons for the sampling areas
and soil sample types.

Undeveloped and Developed Area Surface Soils

W These soil samples locations are shown on Figure 5-5. The samples are from depths of 0 to 6
inches. For these soils, the first category above represents constituents that are present in soil
in at least one location at concentrations greater than a published ecological toxicity
benchmark. Constituents in this category are 2,3,7,8-TCDD TEQs, total PCBs, arsenic,
barium, cadmium, copper, lead, molybdenum, nickel, selenium, thallium, vanadium, and zinc.
Table 7-26 identifies individual soil sample locations that exceed the benchmark. Note that
many of the identified locations have concentrations slightly above the benchmark and within
background. Constituents that exceed both background and the benchmark include: 2,3,7,8-
TCDD TEQs (1 location out of 29 surface soil sampling locations); arsenic (1 location out of
65 surface soil sampling locations); barium (1 location out of 65 surface soil sampling
locations); copper (2 locations out of 65); lead (2 locations out of 65); molybdenum (2
locations out of 65); nickel (1 location out of 65); selenium (16 locations out of 65); thallium
(4 locations out of 65); vanadium (1 location out of 65); and zinc (3 locations out of 65).
Detection limits for selenium in the remaining 49 samples were above the benchmark of 0.21

mg/kg.
Selenium was not detected in background soil. The Illinois Environmental Protection Agency

(IEPA, 1994) reports a background range of less than 0.12 mg/kg to 2.6 mg/kg selenium in
soils within metropolitan statistical areas. The average reported background concentration in
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these areas is 0.58 mg’kg. Therefore. the selenium concentrations detected in site surface soil
are likely to be within the range of Illinois background, although selenium was not detected in
the three site-specific background samples.

Few soil concentrations from the Undeveloped and Developed Areas exceed both soil
benchmarks and background. These sample locations are scattered throughout the Dead Creek
floodplain and do not represent a spatial or geographical pattern. The uncertainty in this
screening is due to the lack of soil benchmarks for many compounds and, in the case of
selenium, detection limits greater than benchmarks.

The second category represents constituents that are present in floodplain surface soils at
concentrations above background, but for which little toxicity information is available. Many
constituents fall into this second category (including herbicides, pesticides, SVOCs (mainly
PAHs), and VOCs), because soil benchmarks are available for only a few of the compounds
detected in soil.

Site G Surface Soils

Four surface soil samples (from depths of 0 to 6 inches) were collected from Site G (Figure 5-
5; Table 7-27a). In these samples, copper was the only constituent that exceeded both the
benchmark and background concentrations. This occurred in one out of four samples (Table
7-28). 2,3,7.8-TCDD TEQs. vanadium, and zinc exceeded benchmark concentrations but
were within background. Twelve pesticides were at concentrations above background, but did
not have screening level benchmarks. Concentrations of the remaining constituents were
either lower than the benchmarks. lower than the background concentrations, or both.

Site G Subsurface Soils

The subsurface soil data from Site G (Figure 5-5) came from 22 historical soil samples. Some
of these samples came from greater depths (up to depths of 30 feet) than one expects to find
ecological receptors. As shown on Table 7-29a, of the 63 compounds detected in these
samples, 16 compounds had maximum or UCL concentrations that exceeded a screening
benchmark and background. In addition, one metal, arsenic, exceeded the screening
benchmark but was at a concentration within background. Thirty-three compounds didn’t
have screening benchmarks. but concentrations detected in Site G subsurface soil exceeded
background concentrations (or no background information was available). The exceedances
noted here do not necessanly represent a nisk to wildlife. Some of the samples came from
deeper samples at which ecological exposures will not occur.

Site H Surface Soils

Four surface soils were collected from Site H (Figure 5-5). As shown on Tables 7-27b and 7-
28, constituents that had concentrations above the screening benchmark and above
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background included 2,3,7,8-TCDD TEQs (in 3 out of 4 samples), arsenic (in 1 out of 4
samples), cadmium (in 2 out of 4 samples), copper (in 3 out of 4 samples), lead (in 2 out of 4
samples), molybdenum (in 3 out of 4 samples), nickel (in 1 out of 4 samples), selenium (in 3
out of 3 samples in which it was detected), silver (in 1 out of 4 samples), thallium (in the one
sample in which it was detected), zinc (in 1 out of 4 samples), and PCBs (in 1 out of 4
samples). Vanadium exceeded its benchmark level, but was within background. One
herbicide (2,4-DB), three metals (aluminum, cobalt, and mercury), nine pesticides, three
PAHs, and two VOCs were detected at concentrations above background but did not have
screening level benchmarks. Concentrations of the remaining constituents were either lower
than the benchmarks, lower than the background concentrations, or both.

Site H Subsurface Soils

The subsurface soil data from Site H came from 11 historical soil samples. The depths of
these soil samples are unknown. As shown on Table 7-29b, of the 68 compounds detected in
these samples, 17 compounds had maximum or UCL concentrations that exceeded a screening
benchmark and background. Forty-six compounds didn’t have screening benchmarks, but
concentrations detected in Site H subsurface soil exceeded background concentrations (or no
background information was available). The exceedances noted here do not necessarily
represent a risk to wildlife. These data were included to provide information on potential risks
at Site H due to soils at depth greater than 6 inches, but may not represent wildlife exposures.

Site I Surface Soils

As shown on Tables 7-27¢ and 7-28, constituents detected in the four surface soil samples
collected from Site I (Figure 5-5) at concentrations above background and above screening
levels included: 2,3,7,8-TCDD TEQs (in 2 out of 4 samples), antimony (in 3 out of 4
samples), barium (in 1 out of 4 samples), cadmium (in 2 out of 4 samples), cobalt (in 1 out of
4 samples), copper (in 4 out of 4 samples), lead (in 4 out of 4 samples), molybdenum (in 4 out
of 4 samples), nickel (in 1 out of 4 samples), selenium (in the 3 samples in which it was
detected), silver (in 4 out of 4 samples), zinc (in 3 out of 4 samples) and PCBs (in 2 out of 4
samples). Arsenic and vanadium concentrations exceed screening benchmarks, but are less
than background. One herbicide (2,4-DB), two metals (chromium and mercury), 16
pesticides, and19 SVOCs including PAHs were at concentrations above background, but did
not have screening levels. Concentrations of the remaining constituents were either lower than
the benchmarks, lower than the background concentrations, or both. Site I is covered with
crushed stone and is used for parking trucks and heavy equipment. Its value as habitat for
wildlife is extremely limited. Therefore, these exceedances of screening benchmarks in both
surface and subsurface soil are unlikely to have an ecological significance.
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Site I Subsurface Soils

The subsurface soil data from Site I came from 16 historical soil samples. The depths of these
soil samples are unknown. As shown on Table 7-29c¢. of the 65 compounds detected in these
samples, 18 compounds had maximum or UCL concentrations that exceeded a screening
benchmark and background. In addition to these, one metal, arsenic was at a concentration
that exceeded the benchmark. but was within background. Thirty-eight compounds did not
have screening benchmarks, but concentrations detected in Site I subsurface soil exceeded
background concentrations (or no background information was available). As stated above,
the habitat for wildlife is extremely limited at Site I, and these exceedances are unlikely to
have an ecological significance.

Site L Surface Soils

In Site L (Figure 5-5) surface soils, 2,3,7,8-TCDD TEQs (in 2 out of 4 samples), animony (in
1 out of 4 samples), arsenic (in 4 out of 4 samples), cadmium (in 1 out of 4 samples), copper
(in 1 out of 4 samples), lead (in 3 out of 4 samples), molybdenum (in 4 out of 4 samples),
nickel (in 3 out of 4 samples). selenium (in 4 out of 4 samples), thallium (in 4 out of 4
samples), and zinc (in 1 out of 4 samples) were above screening levels and background as
shown on Tables 7-27d and 7-28. Concentrations of vanadium and PCBs exceeded screening
levels but were within background. Two metals (chromium and mercury), cyanide, nine
pesticides, and 17 PAHs were at concentrations above background but did not have screening
level benchmarks. Concentrations of the remaining constituents were either lower than the
benchmarks, lower than the background concentrations, or both. Site L is covered with cinders
and used for storing heavy equipment. Its value as habitat for wildlife is extremely limited.
Therefore, these exceedances of screening benchmarks in surface and subsurface soil are
unlikely to have an ecological significance.

Site L Subsurface Soils

The subsurface soil data from Site L came from 18 historical soil samples. The depths of
these soil samples are unknown. As shown on Table 7-29d, of the 66 compounds detected in
these samples, 14 compounds had maximum or UCL concentrations that exceeded a screening
benchmark and background. Thirty-seven compounds didn’t have screening benchmarks, but
concentrations detected in Site L subsurface soil exceeded background concentrations (or no
background information was available). As stated above, Site L provides very little habitat for
ecological receptors. Therefore. exceedance of these screening values is likely to have little
ecological significance.

Site N Surface Sotils

At Site N (Figure 5-5), concentrations of 2,3,7,8-TCDD TEQs (in 1 out of 4 samples), barium
(in 2 out of 4 samples), lead (in 1 out of 4 samples). and selenium (in the one sample in which
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it was detected) exceeded screening benchmarks and background concentrations in surface
soils as shown on Tables 7-27¢ and 7-28. Copper, vanadium, and zinc concentrations
exceeded screening levels, but were less than background. Six pesticides and ten PAHs were
at concentrations above background but did not have screening level benchmarks. .
Concentrations of the remaining constituents were either lower than the benchmarks, lower
than the background concentrations, or both. There are no subsurface soil data available for

Site N.
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8.0 DISCUSSION OF ECOLOGICAL RISK

The assessment endpoints used in this evaluation are:

Sustainability (survival. growth, and reproduction) of warm water fish species typical
of those found in similar habitats (incorporates the assessment of benthic
macroinvertebrates);

Sunvival, growth, and reproduction of local populations of aquatic wildlife represented
by mallard duck, great blue heron, tree swallow, muskrat, and niver otter (incorporates
the assessment of benthic macroinvertebrates including shrimp and clams);

Survival, growth, and reproduction of individuals within the local bald eagle
population that may overwinter near the site; and

Sunvival, growth, and reproduction of local populations of terrestrial wildlife along the
banks and floodplain of Dead Creek.

This section evaluates the results of each measure of exposure or effect and draws conclusions
with regard to each assessment endpoint. Table 8-1 demonstrates this evaluation.

8.1 Sastainability (survival, growth, and reproduction) of warm water fish species
typical of those found in similar habitats (incorporates the assessment of benthic
macroinvertebrates)

Several COPCs including herbicides, metals, PCBs, pesticides, phthalates, PAHs, and dioxins
were detected in fish from the Borrow Pit Lake indicating that fish at the site are exposed to
these site-related compounds. Of the COPCs detected in fish tissue, only mercury was
detected at concentrations exceeding a toxicity benchmark. Mercury concentrations exceeded
a toxicity benchmark in one out of three brown bullhead samples and one out of three small
forage fish (minnow) samples, but not in largemouth bass. This indicates that there is some
potential for adverse effects on fish due to mercury at the site. Mercury was also detected in
site sediment. These measures of exposure are given medium weight on Table 8-1 because
they measure actual field conditions. They are assigned a low evidence of harm because, in
general, they indicate exposure, not effect. Although mercury in fish tissue exceeds a toxicity
benchmark, the benchmark is a literature value (given low to medium weight) and the
evidence of harm is low. The only evidence in this case was the exceedance of benchmarks.

The COPCs in surface water that exceeded available cnitena or guidelines were aluminum,
banum, iron, and manganese. Surface water samples were unfiltered, and the detection of
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these common soil constituents in surface water may be due to sediment particles in the
samples. This condition is likely to be present in other similar water bodies in the region.
Therefore, concentrations of COPCs in surface water are unlikely to pose a risk to fish in the
Borrow Pit Lake. These measurements were given a medium weight because although they
measure actual field conditions, the exceedance of a benchmarks does not necessarily result in

an effect.

Results of the evaluation of the benthic community indicated that benthic invertebrate
community reflects the available habitat in Dead Creek and the Borrow Pit Lake. This
measurement was given medium weight as measurement of actual field conditions. It was not
given a high weight because it represents a measurement of a variable community taken at one
point in time. Although concentrations of some COPCs were elevated above sediment
guidelines for the protection of benthic invertebrates, it is not possible to differentiate the
possible effects of COPCs in sediment from the effects of low water conditions. Even when
water levels are higher, Dead Creek and the Borrow Pit Lake have silty, muddy sediments and
stagnant water. The exceedance of sediment benchmarks was given low weight and a low
evidence of harm. Results of toxicity testing were conflicting, but indicated toxicity in site
sediment. This measure was given medium weight as an actual field measure. Overall, the
prey base for fish in the Borrow Pit Lake (and Dead Creek Section F) reflects regional habitat

conditions.

Some species of fish in the Borrow Pit Lake may be at risk due to body burdens of mercury
elevated over a toxicity benchmark. Table 8-1 reflects low evidence of harm to fish from
surface water and sediment. It should be noted that fish in many regions of the United States
and Canada, in general, and Mississippi River basin in Illinois, in particular, have mercury
concentrations in the same range and are not near known sources of mercury contamination.
In general, fish at the site are affected by habitat conditions that are no different from
conditions in other water bodies in the region including fluctuating water levels and a reduced
prey base due to silty, muddy substrate. Potential risks due to site-related chemicals to fish
within the Borrow Pit Lake appear to be negligible to small and are unlikely to influence the

sustainability of these populations.

8.2  Survival, growth, and reproduction of local populations of aquatic wildlife
represented by mallard duck, great blue heron, tree swallow, muskrat, and river
otter (incorporates the assessment of benthic macroinvertebrates including

shrimp and clams)

Wildlife species presence and use of the habitat appears to be high. This was given low
weight because it is based on qualitative observations.
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Some COPCs (metals, PAHs, herbicides, and pesticides) were detected in plants in Dead
Creek Section F. This indicates that plants and wildlife that eat plants (mallards and
muskrats) may be exposed to these COPCs. Food chain modeling indicated that these
exposures do not result in an estimate of risk to mallards or muskrats (that is distinguishable
from background nisks) except when the most conservative assumptions are used with the data
from the combined shallow and deeper “industry specific” sediment samples. The nisks due to
maximum concentrations of zinc from deeper sediment samples assuming that a mallard
forages only at Dead Creek Section F vear round is conservative and not representative of
current conditions. Concentrations in the surface sediment were lower and did not present a
nisk to these species. The measure of exposure was given medium weight because it reflects
actual site conditions. The measure of effect, the results of the food chain modeling, was
given low weight because it is based on literature values of species behaviors and literature
values for toxicity.

Since the only type of biota collected from Dead Creek Section F was plants, concentrations in
other biota likely to be found there (i.e.. snails and fish) were modeled using site-specific
BAFs. These modeled concentrations were then evaluated using food chain models. Results
indicated that COPCs that might be present in Dead Creek Section F fish do not present a risk
to great blue heron or river otter. Modeled concentrations of COPCs in snails do not present a
nsk to mallards. Modeled concentrations of aluminum, antimony, copper, and 2,3,7,8-TCDD
TEQs in snails could pose a risk to muskrats. The modeled doses of aluminum and copper
exceeded the LOAEL dose, while aluminum and 2.3,7,8-TCDD exceeded the NOAEL, but not
the LOAEL. This measure of effect, the results of the food chain modeling, was given low
weight because it is based on literature values of species behaviors, modeled concentrations in
site biota, and literature values for toxicity.

The modeling results for a tree swallow the feeds on aquatic insects in Dead Creek Section F
and the Borrow Pit Lake indicate nisks due to aluminum, chromium, mercury, zinc, Total
PCBs, Total DDT, and dioxin when insect concentrations are modeled from sediment
concentrations. This measure of effect, the results of the food chain modeling, was given low
weight because 1t is based on literature values of species behaviors, modeled concentrations in
site biota, and literature values for toxicity.

Concentrations of COPCs in surface water do not pose a risk to wildlife. As a comparison to
literature values it was given a low to medium weight.

Some COPCs including herbicides, metals, PCBs, pesticides, phthalates, PAHs, and dioxin
are present in fish from the Borrow Pit Lake. This measure of exposure was given a medium
weight as a measure of actual site conditions. Food chain modeling indicated that these
exposures do not result in nsks to nver otter that eat fish except under the most conservative
conditions. It did indicate potential risks above a NOAEL dose (but below a LOAEL dose) to
great blue heron that eat fish from the Borrow Pit Lake. This potential nisk is due to mercury
levels in some fish species, if herons forage mainly in the Borrow Pit Lake. If herons forage
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over a wider area (which is likely since the nesting areas are at least one mile away), no risk
due to mercury is estimated (or the risk due to mercury is at a background level). This measure
of effect, the results of the food chain modeling, was given low weight because it is based on
literature values of species behaviors and literature values for toxicity. It was given a low
evidence of harm, because the modeling (not actual observations) constitutes the only
evidence of harm.

Some COPCs were detected in shrimp and clams from the Borrow Pit Lake. This indicates a
potential for exposure of these organisms and wildlife that eat them. This measure of
exposure was given a medium weight as a measure of actual site conditions. Food chain
modeling indicated that these increased exposures do not result in risks above background to
mallards, muskrats, or river otter. This measure of effect, the results of the food chain
modeling, was given low weight because it is based on literature values of species behaviors
and literature values for toxicity.

Wildlife appear to make ample use Dead Creek and the Borrow Pit Lake. The only potential
risk due to COPCs measured at the site (above concentrations attributable to background) is to
piscivorous birds due to mercury in fish. This potential for risk is considered to be low
because the mercury dose in fish exceeds a no effects level, but not a level associated with
effects on birds. In addition, the mercury concentration in fish is similar to levels measured in
fish in many regions of the U.S. and Canada and throughout the Mississippi River basin in
Iliinois. The use of modeled concentrations in invertebrates in Dead Creek Section F resulted

in predicted risks to muskrats.

8.3  Survival, growth, and reproduction of individuals within the local bald eagle
population that may overwinter near the site

Food chain modeling did not predict risks to bald eagles that may eat fish from the Borrow Pit
Lake. The measure of exposure (COPCs detected in Borrow Pit Lake fish) is given a medium
weight as actual field measurements. The modeling results are given low weight because of
the literature values for eagle behavior and toxicity used in the modeling.

84  Survival, growth, and reproduction of local populations of terrestrial wildlife
along the banks and floodplain of Dead Creek

The measure of effect used to evaluate this assessment endpoint was a screening of floodplain
soil concentrations against ecological benchmarks and background surface soil concentrations.
This measure was given low weight and low evidence of harm because it consists of a
conservative screening against benchmark values which in turn are based on literature
information on toxicity.
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For the larger floodplain represented by Undeveloped Area and Developed Area soils, this
screening indicated that some COPCs exceeded ecological benchmarks and background.
However, only a few locations had COPC concentrations that exceeded both the ecological
benchmark and background. The locations where concentrations exceed both screening
values and background concentrations were scattered over the floodplain and did not exhibit a
spahal pattern. Therefore. although a conservative screening analysis indicated that there may
be some nisks to terrestrial wildlife in the floodplain of Dead Creek, the scattered nature of the
exceedances indicates infrequent exposure of wildlife to these scattered areas. Therefore, the
screening analysis of floodplain soils does not indicate wide spread ecological risks in this
area.

There were also exceedances of screening benchmarks at Sites G, H, I, L, and N. The
exceedances in the surface soils at Sites G, H, and N indicate there may be some potential risk
to wildlife in these areas. There were exceedances in surface soils at Sites [ and L. However,
since these Sites are crushed stone or cinder covered and used for parking trucks and heavy
equipment, they provide little ecological habitat. Therefore, exceedances at Sites I and L are
unlikely to result in ecological nsk. Exceedance of screening benchmarks in subsurface soils
at Sites G, H, I, and L provide some measure of potential risk if these soils become uncovered.
However, because the some of the samples came from depths greater than one expects to find
ecological receptors, the exceedances of benchmarks in subsurface soil do not necessarily

indicate ecological nisk.
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9.0 DISCUSSION AND MANAGEMENT OF UNCERTAINTIES AND EXPOSURE
ASSUMPTIONS

L -

To insure that uncertainties in the assessment have been identified and appropriately addressed
and managed to insure the results lead to decisions that are environmentally protective, this
section presents potential sources of uncertainty. This section of the report identifies the major
sources of uncertainty along with actions that have been taken to manage this uncertainty
within the assessment.

9.1 Exposure Assessment Uncertainty

A variety of measurement endpoints are selected to reduce the uncertainty inherent in the
evaluation of exposure in complex ecological systems. While it is impossible to evaluate the
condition of every species and local population using the site, it is important to select species
that may use the site, are representative of larger feeding guilds, and have a high potential for
exposure.

9.1.1 Uncertainty Due to the Selection of Sampling Locations

The number and location of surface water, sediment, biota and soil sampling locations appear
to be sufficient to characterize concentrations in these media in Dead Creek and its floodplain.

Surface water samples were not filtered prior to analysis for metals. The use of total metals
concentrations for comparison to National Recommended Water Quality Criteria overstates
actual exposure and results in an overestimate of risk. Although the NRWQC as used in this
assessment were adjusted for total metals, it is still likely that the concentrations detected in
surface water were due to entrained sediment particles, rather than metals dissolved in surface
water.

Sediment samples represented both current exposures (depth of 0 to 2 inches) and potential
future exposure events due to sediment scours (“industry specific” samples generally from
depths of 0 to 12 inches). The use of a 0 to 2” (or even smaller layer for freshwater biota) is a
standard approach for assessing current risks and was arrived at based on discussions with Dr.
Chris Ingersoll of USGS. After the work was completed, the Agency requested an evaluation
of potential exposure to deeper sediment. The industry specific samples were not analyzed for
the same number of constituents as were the ecological sediment triad samples. Therefore,
there is some uncertainty as to concentrations of some constituents in deeper sediment. This
may have lead to an underestimate of potential future risk because, generally, constituent
concentrations were higher in deeper sediments. However, use of the combined shallow and
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deeper samples in this ecological nisk assessment results in an overestimate of current sk,
because concentrations in the surficial. accessible sediment are lower.

The numbers of surface soil samples in the Undeveloped and Developed Areas of the Dead
Creek flood plain provide sufficient coverage of these areas. Soil samples collected from
these areas came from depths of 0 to 6 inches and 3 to 6 feet. The surface samples were used
in ecological nisk assessment because ecological exposures are not expected to occur at depths
of 3 to 6 feet. However, since some receptors, such as earthworms and burrowing mammals,
may be exposed to soils deeper than 6 inches, the lack of data from these depths results in
uncertainty in the assessment.

Surface soil samples at Sites G. H, I, L, and N were also collected from depths of 0 to 6
inches. Two of these sites, [ and L, are covered with cinders and/or crushed stone and used for
parking trucks and storing heavy equipment. Any estimate of ecological risk in these areas is
an overestimate in that ecological receptors would not be expected to occur there with any
frequency due to the lack of habitat.

Historical subsurface soil data were evaluated for Sites G, H, I, and L. These data were not
validated, detection limits were not available, and data represent a variety of depths. Statistics
for these data used only the detected values. The use of these data results in an overestimate
of ecological risk. The use of detected data only results in a high bias of average or upper
confidence limit concentrations. In addition, the use of samples from depths greater than
approximately 2 feet results in concentrations not representative of ecological exposures.

912 Uncertainty Due 10 Selection of Reference Areas

The selection of reference areas creates uncertainty in any ecological assessment because no
two waterbodies or areas are similar in all aspects. For this reason, great care was taken in the
selection of reference areas. Significant effort was made to select appropriate reference areas
and to obtain agreement with regulatory agencies on the areas selected. The selection process
is also fraught with difficulty in that suitable areas may be on private land and unavailable for
sampling. The selected areas provide suitable reference for most of Dead Creek and Borrow
Pit Lake. Dead Creek Section F had fewer similarities to the reference areas than the rest of
Dead Creek or the Borrow Pit Lake. At the direction of the regulatory agencies, the
companson to reference areas was removed from the ecological risk assessment because they
disagreed with the selected reference areas.

The lack of a suitable reference areas introduces great uncertainty in the risk assessment. It
leads to evaluating ecological nsks at a site out of context and without any reference to the
environmental setting that may result in non-site related ecological risks. In the area of Dead
Creek, non-site related risks are likely present due to use of agricultural chemicals (herbicides
and pesticides) in the surrounding watershed and aenal deposition of contaminants from off-
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site sources (power plants and automotive traffic). In addition, Dead Creek receives runoff
from roadway and residential areas in the surrounding watershed. Without comparison to a
suitable reference water body, effects that may be present in Dead Creek and Borrow Pit Lake
absent the presence of COPCs (toxicity due to non-site related chemicals, low benthic
invertebrate abundance and diversity due to low water levels, low dissolved oxygen, and silty
substrate) can not be evaluated on a regional basis. Therefore, the lack of a comparison to a
comparable reference area is likely to result in an overestimation of risk in Dead Creek.

9.1.3 Uncertainty due to time of sampling

The present assessment represents conditions at one point in time and may not reflect
conditions throughout the year or in the future. This demonstrates variability in the data more
than uncertainty. The low water levels at the time of sampling may have confounded some of
the elements of the risk assessment. The number and species of benthic invertebrates present
may have been depressed by these conditions, although these conditions were similar
throughout the region. It is also likely that low water conditions occur seasonally. In the
absence of additional remediation, sedimentation could continue to bury and isolate COPCs
identified in sediment, thereby reducing exposure to surface-dwelling benthic invertebrates
and the organisms that prey upon them. Alternatively, storm events and erosion could
uncover contaminated sediments, making them more available to aquatic organisms.

9.1.4 Uncertainty in Selection of COPCs

This risk assessment selects COPCs based on a comparison of concentrations in surface water
and sediment to toxicity benchmarks and guidelines. Surface water and sediment benchmarks
are not available for all of the compounds detected. If a compound did not have a benchmark,
it was carried through the risk assessment. In some cases, the potential risks due to this
compound were evaluated in another portion of the risk assessment, if another type of toxicity
value was available for it (e.g., tissue toxicity benchmark or wildlife NOAEL dose). In other
cases, no toxicity values were available for the compound, and no conclusions could be drawn

regarding its potential risk.

9.2  Uncertainty in the Effects Assessment
9.2.1 Food Chain Modeling Uncertainty

There is uncertainty in the estimates of ingestion rates for wildlife. We rely on studies that
present conservative estimates of quantity of food, water and soil in each species’ diet
(USEPA 1993; Beyer et al. 1994). For example, we assume that some species incidentally
ingest sediment during feeding
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The actual diets of the species analyzed in the food chain models include a larger diversity of
food types than represented in the food chain models. The assessment relied on site data
(plants, clam, fish, and shnmp) where possible and representative food types (both plant and
animal tissue). It cannot capture each unique diet item in the diet of wildlife.

The quantity of sediment that an animal ingests while consuming plants or invertebrates is
uncertain. The assumptions used in the food chain models are conservative to minimize the
effect of the uncertainty. For certain COPCs, sediment is a significant component of the total
dose. In certain cases, and for certain compounds, tissue concentrations represent a significant
component of the total dose.

The food chain models were applied for two conditions; the first took into account the species
foraging area and whether or not the species migrates from the site. The second condition
assumed that the species forages only at Dead Creek Section F or the Borrow Pit Lake year
round. There is uncertainty inherent in both sets of assumptions. The second set of
assumptions greatly overestimates risk for species that migrate or range over a wide area.

Some of the food chain models used modeled concentration in biota. The biota concentrations
were modeled based on site-specific BAFs and literature values. The use of these modeled
concentrations results in uncertainty in the analysis an overestimate of nsk. The site-specific
BAFs were calculated as an average BAF using data both from the site (the entire length of
Dead Creek and the Borrow Pit) and from the reference areas. Because concentrations of
COPCs were generally higher at in Dead Creek, especially in the upstream areas, the BAFs
from those areas were lower than those calculated for the reference areas. However, averaging
these values into the assessment resulted in higher BAFs and higher modeled concentration in
biota. The use of literature BAFs for aquatic insects lead to uncertainty because these values
are not specific to the Dead Creek area.

9.2.2 Uncertainty in toxicological dose benchmarks

The development of toxicological benchmarks involves uncertainty because they are derived
from laboratory studies and must be extrapolated to the field. In many cases, extrapolations
are also made between species. This is standard practice in ecological risk assessment and
vields benchmarks that are likely to be conservative. Testing is often rigorous, however the
tests are generally performed on standard laboratory species and then the results are adjusted
for other species based on body weight. While the species assessed are not standard
laboratory species, they are species with readily available toxicological benchmarks.

There is considerable uncertainty in the development of dietary dose benchmarks for wildlife
because few studies are available on effects on wildlife. For example, very little data are
available for aluminum toxicity to mammals. A literature search for aluminum toxicity to the
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muskrat returned zero articles. In many cases, it is necessary to extrapolate from studies
conducted on laboratory species to effects in wildlife species of concern at the site. The
magnitude of uncertainty associated with this extrapolation is unknown, but is often estimated
to be within a factor of ten (Dourson and Stara, 1983). However, it could be higher for some
contaminants. For example, the toxicity benchmark doses that were derived for aluminum and
selenium for mammals are quite low and likely to over-predict risk or predict risk at
background concentrations. The assumption that COPCs are 100% bioavailable from surface
water, sediment, biota, and soil also is likely to lead to the overestimation of risk.

9.3  Uncertainty in Risk Characterization

This assessment calculates hazard indices using both NOAELs and LOAELSs to capture
uncertainty in the risk estimates. The assessment concludes that hazard indices that reflect a
comparison to a NOAEL and are less than one do not indicate a risk of potential harm, and
that hazard indices that reflect a comparison to a LOAEL and exceed one do indicate a risk of
potential harm. However, there is considerable uncertainty for cases in which the NOAEL
dose is exceeded, but not the LOAEL dose. In those cases, it cannot be established that there is
no risk, because exposure is not below the NOAEL, and it cannot be established that there is
risk, because exposure is not above the LOAEL.

The goal of this assessment is to examine the risk of harm to populations of aquatic organisms
and aquatic and terrestrial wildlife. The assessment uses the hazard index approach to
estimate this risk, but this does not provide the basis for estimating the likelihood that the
population will be affected if a hazard index exceeds one. The simplifying assumption is made
that if a hazard index based on a LOAEL for a measurement endpoint based on growth,
reproduction, or survival exceeds one, then there is a risk to the population. However, effects
on individuals may not always affect the population. This conservative assumption is used
because few methods exist to predict population level effects.
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10.0 FINDINGS

The findings of the ecological nsk assessment for Sauget Area I are presented below:

10.1 Creek Section F Upstream of Borrow Pit Lake

Surface Water

e Surface water concentrations of aluminum, barium, and manganese exceeded National
Recommended Water Quality Critena. Surface water samples were unfiltered; and these
metals are typical soil constituents.

Sediments

e Arsenic, cadmium, copper. iron, lead, manganese, mercury, nickel and zinc concentrations
exceed TECs/PECs or LELs'SELs.

e PCBs, Total DDT, aldnn, alpha chlordane, dieldrin, gamma chlordane, heptachlor,
heptachlor epoxide, and fluoranthene concentrations exceed TECs or LELs.

Benthic Invertebrates

e A benthic invertebrate survey indicated that these organisms are present and making use of
the habitat, but that the silty substrate and low water conditions limit the numbers and
types of organisms that are present.

e Amphipod toxicity testing indicated no acute or chronic toxicity.

¢ Chironomid toxicity testing indicated acute toxicity in Creek Section F and other
waterbodies in the region far from sources of site-related COPCs.

Fish

e A few small minnows were observed in Creek Section F upstream of the Borrow Pit Lake.
They were not abundant enough to collect for analysis.

Wildlife
e Wildlife appear to use Creek Section F to the same degree as other waterbodies in the
region.
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e Food chain modeling using measured concentrations in sediment (0 to 2 inch depth),
surface water, and plants indicated:

No risks to mallards foraging in this area year round.

No risk to muskrats foraging year round with the exception of a risk due to aluminum
concentration in sediment that is indistinguishable from aluminum concentrations in
regional background soil.

o Food chain modeling using measured concentrations in combined shallow and deeper
sediment, surface water, and plants indicated:

A potential risk to mallards due to the maximum concentration of zinc detected in the
deeper sediment.

No risk to muskrats foraging year round with the exception of a risk due to aluminum
in sediment that is indistinguishable from aluminum concentrations in regional
background soil.

e Food chain modeling using measured concentrations in sediment and surface water and
estimated biota (fish or invertebrate) concentrations calculated using site-specific or
literature BAFs indicated:

No risk to river otter eating fish;
No risk to great blue heron eating fish;
No risk to a mallard eating invertebrates;

Potential risk to a muskrat eating invertebrates due to aluminum, antimony, copper,
and dioxin;

Potential risk to a tree swallow eating emergent aquatic insects due to aluminum,
cadmium, chromium, mercury, zinc, PCBs, DDT, and dioxin.

10.2 Borrow Pit Lake
Surface Water

e Surface water concentrations of aluminum, barium, iron, and manganese exceeded
National Recommended Water Quality Criteria. Surface water samples were unfiltered
and these metals are typical soil constituents.
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Sediments

e Arsenic, cadmium, copper. iron, lead. manganese. nickel and zinc concentrations exceed
TECs'PECs and LELs SELs.

e DDE, DDT, gamma-BHC and heptachlor epoxide concentrations exceed TECs and LELs.

Benthic Invertebrates

e A benthic invertebrate survey indicated that these organisms are present and making use of
the habitat, but that the silty substrate and low water conditions limit the numbers and
types of organisms that are present.

e Amphipod toxicity testing indicated:
No acute effects on survival.

Statistically lower growth in the acute test period (10 days) in these organisms at two
of the three stations in Borrow Pit Lake.

No chronic effects on survival, growth, or reproduction in the 42 day test period.
e Chironomid toxicity testing indicated:

Acute toxicity in the 10 day test period in one of three stations in the Borrow Pit Lake
and other waterbodies in the region far from sources of site-related COPCs.

Chronic effects on survival, emergence, and reproduction in the two other (out of

three) stations in Borrow Pit Lake in the 20 day test period and in other waterbodies in
the region far from sources of site-related COPCs.

Fish

e Fish in the Borrow Pit Lake appear to be at risk due to seasonally low water levels and
drought conditions that reduce the available habitat to a shallow puddle.

e Fish may be at nsk due to body burdens of mercury; however, these measured body

burdens are within the range measured in the [llinois portion of the Mississippi River
Basin.
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Wildlife

Wildlife appear to use the Borrow Pit lake to the same degree as other water bodies in the
region.

Food chain modeling using measured concentrations in sediment (0 to 2 inch depth or
combined shallow or deeper sediment), surface water, and fish indicated:

Great blue herons and similar piscivorous birds may be at risk due to consumption of
mercury in fish if they forage only in the Borrow Pit Lake. This potential for risk is

considered low because:

Herons forage over a three mile radius, and are therefore not restricted to
foraging at the Borrow Pit Lake;

Mercury concentrations in fish do not exceed the level associated with adverse
effects on birds.

No risks to river otter using average concentrations in environmental media.

A potential risk to river otter using maximum concentrations and restricting their
foraging to the Borrow Pit Lake.

Food chain modeling using measured concentrations in sediment (0 to 2 inch depth or
combined shallow or deeper sediment), surface water, and invertebrates indicated:

No risks to mallards foraging year round on shrimp.

No risk to muskrats foraging year round on clams with the exception of a risk due to
aluminum in sediment that is indistinguishable from aluminum concentrations in

regional background soil.

Food chain modeling using measured concentrations in sediment and surface water and
estimated biota (invertebrate) concentrations calculated using site-specific or literature

BAFs indicated:

Potential risk to a tree swallow eating emergent aquatic insects due to aluminum,
chromium, mercury, zinc, DDT, and dioxin.
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e Food chain modeling indicates that bald eagles are not at nsk unless they:

Feed year round at the Borrow Pit Lake (bald eagles overwinter in this portion of the
Mississippi River basin but are not present there in the breeding season); and

Feed only at the Borrow Pit Lake (their foraging area along 2 to 4.5 miles of a river).

10.3 Dead Creek Floodplain Soils

Concentrations of some COPCs exceed ecological benchmarks and background soil
concentrations at scattered locations in the floodplain.

These scattered exceedances of benchmarks do not have a spatial distribution and do not
indicate widespread risk.

10.4 Waste Disposal Areas

Screening benchmarks were exceeded in surface soils at Sites G, H, I, L, and N.

Screening benchmarks were exceeded in subsurface soils at Sites G, H, I, and L.
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Table 2-1
Water, Sediment, and Habitat Parameters of Dead Creek Section F, Borrow Pit Lake, and Reference Areas
Sauget Area |
Ref-1 Ref 2-1
Creek Sectlon F | Borrow Pit Lake | (Prairie du Pont Creek) (Long Slash Creek) | Ref2-2

Water Quality Parameters
Average pH 7.87 9.07 7.3 8 8.1
Average Total Suspended Solids (mg/L) 8.3 84 485 340 370
Average Total Dissolved Solids (mg/L) 347 370 420 310 320
Sediment Parameters
Average Total Organic Carbon (mg/kg dw) 80333 42667 17500 13000 20000
Grain size

Average % Gravel 1.8 0 0 0 0

Average % Sand 131 47 59 04 3.9

Average % Silt 425 62.0 57.8 65.9 545

Average % Clay 42.6 33.3 36.3 33.7 416
Habitat
Habitat Assessment Score' 181 167 115 92 115

THabitat Assessment Field Data Sheets (Low Gradient Streams) were completed for each creek section and reference areas (USEPA, 1997).
These were presented in the field sampling report for the project (O'Brien & Gere Engineers, Inc., September 2000).
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TABLE 4-1
ASSESSMENT ENDPOINTS
AND ASSOCIATED MEASURES OF EFFECT
DEAD CREEK AND THE BORROW PIT LAKE
SAUGET AREA

Assessment Endpoint 1: Sustainability of warm water fish

Measure of effect 1a: body burdens of COPCs in selected fish species as a measure of exposure
and effects (compared to benchmark values).

Measure of effect 1b: COPC concentrations in surface water as compared to applicable water
quality cniteria for protection of fish and wildlife.

Measure of effect 1¢: sustainability of a benthic macroinvernebrate commmumity that can serve as a
prey base for fish:
Concentranon of COPCs in sediment:
Field assessment of benthic macroinvertebrate community structure:
Sediment toxicity tests.
Assessment Endpoint 2: Survival, growth, and reproduction of local popalations of
aquatic wildlife as represented by the, mallard duck, great blue heron, muskrat, and
river otter
Measure of effect 2a: Wildlife species composition and habitat use.

Measure of effect 2b: Concentration of COPCs 1n aquatic'marsh plants for use in evaluating
exposure via the food chains for mallard duck and muskrat.

Measure of effect 2¢c: Concentration of COPCs 1n surface waters in comparison to wildlife
benchmarks.

Maeasure of effect 2d: Concentration of COPCs in fish for use in evaluating exposure via the food
chain for great blue beron and niver otter.

Measure of effect 2¢: Concentration of COPCs in macroinvertebrates (shrimp and/or clams) for
use in evaluating exposure via the food chain for mallard duck, river otter and muskrat®.

Assessment Endpoint 3: Sarvival, growth, and reproduction of individuals within
the local bald eagle population that may overwinter near the site

Measure of effect 2a: Concentration of COPCs in fish for use in evaluating exposure via the food
cham

Assessment Endpoint 4: Survival, growth, and reproduction of local populations of

terrestrial wildlife along the banks and floodplain of Dead Creek

Maeasure of effect 4a: Soil screening effect levels for the protection of wildlife, plants, and soil
dwelling invertebrates.

* inclodes modeling of aquanc insect concentrations and food chain evaluation of a tree swallow, an
insectvorous bird.
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Table 5-1

List of Sample Stations, Dates, and QA/QC Samples for Fish Tissue Analysis
Dead Creek, Borrow Pit and Reference Areas

Sauget Area |

Sample Type Sample 1D Date Location Speciles Sample Type | Tissue Type | No. in Composite Total Wt (g) Notes*
Largemouth bass  |LMBBP COMP-01 10/4/89 | Bormrow Pit Largemouth Bass Composite Whole Body 3 1467.8 MS/MSD Sample
whole bodies LMBBP COMP-02 11/3/99 Borrow Pit Largemouth Bass Composite Whole Body 2 769.7

LMBBP COMP-03 111/99 Borrow Pit Largemouth Bass Composite Whole Body 3 1004 Split with Weston

LMBREF1 COMP-01 11/1/99 Ref-01 Largemouth Bass Composite Whole Body 3 1321.7

LMBREF1 COMP-02 11/1/99 Ref-01 Largemouth Bass Composite Whole Body 3 1027.3

LMBREF2 COMP-01 10/8/99 Ref-02-2 Largemouth Bass Composite Whole Body 3 822.3

LMBREF2 COMP-02 11/2/99 Ref-02-2 Largemouth Bass Composite Whole Body 3 1642.2

CS-F None present

FFBP COMP-01 10/4/99 Borrow Pit Lepomis Composite Whole Body 14 115

FFBP COMP-02 10/8/99 Borrow Pit Lepomis Composite Whole Body 151 96.1

FFBP COMP-03 10/6/99 Borrow Pit Lepomis Composite Whole Body 157 92

FFREF1 COMP-01 10/8/99 Ref-01 Lepomis Composite Whole Body 3 120.8

FFREF2 COMP-01 10/8/99 Ref-02-2 Crapple Composite Whole Body 38 126.9

FFREF2 COMP-02* 10/8/99 Ref-02-2 4 LMBass, 1 minnow and 4 Lepomis Composite Whole Body 9 69.7

FFREF2 COMP-03 10/8/99 Ref-02-1 Minnow Composite Whole Body 278 78.6
Bullheads whole BBBP COMP-01 11/1/99 Borrow Pit Bulthead Composite Whole Body 9 513.7 Field duplicate
bodies BBBP COMP-02 11/1/99 Borrow Pit Bullhead Composite Whole Body 3 352.2

BBBP COMP-03 10/7/99 Borrow Pit Bullhead Composite Whole Body 4 227.4

BBREF1-2 COMP-01 10/8/89 Ref-01 Bullhead Composite Whole Body 3 148.8

BBREF1-2 COMP-02 10/8/99 Ref-01 Bulthead Composite Whote Body 4 259.8

BBREF2-2 COMP-01 11/2/99 Ref-02-2 Bullhead Individual Whole Body 1 509.2 MS/MSD sample

*At the request of the regulatory agencies, this sample was not included in the assessment because it was comprised of different species.
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Comparteon of Mekmum Surface Water C

Table 82

0 Mandard

(L X

Dead Craok Bector F and Borruw PRt Lake

(

Seugel Aren |
Bne wingly' NAWQ Crilrta) Yior Il Voiyey' ok Hidge holintnaty
Mn-mun: Acute WQ | Civonic wQ [o[¥ ] cee Bocondary | Secondary | L owest Chrunic Value | Screening Comments
Conrponnds Detecied” | Swandards | Blancards Acuts Value |Cheonie Vaiuel for Al Organienw’
{Hertbicides (Vo1
24561 Ot it detectind in kw
2.4.5.7p (Miver) out not delocied In w
24.0 o not delecied In sw
2.4-08 Out not detected In sw
Datapen o not detected in fw
Dicamba Out nol detecied in tw
reniaroprop Out nat gelocied in ew
Dunosen _ Out not dotected In aw
MCPA Out not detected in sw
Mmepp Oul nol detected in sw
PPentacnioraphenal at pH 7 4 19 10 Out nol delected in sw
[Metarsnnorganics (mgh)
Aluminum 14 o7r8* voart n \realer than citertn
Antirnony o 003 Out nol dotlotio:d In sw
Arsonic 0018 0 019 oM 01b 0 oss* ooon* Oul no excoadance
Jllnum oy 01 0004 In groater than Tiet |1
Norytium 003 0 00068 Out el dsiecind in aw
Cadmiom 0024 00021 oon 0 0048 Oul el dotactod In sw
Calcium L ta (87 lew taxietty, nutnient
Cheonvum 00041 | 33'm016° |030'0011*| 34*/0018¢ | 01870011 Out no exceadance
Cobatl 00018 18 0023 ou nu exceadnnce
Coappet 0012 0037 0023 0029 0018 Out no enceodance
Cyanide, Totsl 0.022 0 0082 0022 00082 Out nol deleciod in aw
Iron a7 1 n gronlor than critenn
L ead 002 026 0088 a22 00087 n greater Ihan NAWO crilens
[Magnesium hi] [¥] Out Iow 1ouicily, nulrient
Manganese 17 23 012 In greatnr than critena
Mptcury 0 0026 00013 0004 ooo0r? 00013 (o] nol detectod in aw
Molytdenum 0004 18 oN Qut no exceedance
Nicked 0021 09t 01 Qul no excesdance
Polaasium 76 53 Out Iow towitity, nutrient
Selenium 0005 Out nol delacied in aw
Silver 0016 0 00038 Out not detectad in aw
Sodium 24 680 Qut low laxicily, nutrignt
Thaltiym on oo12 out nol detecled in aw
Vanadium 0014 028 002 Oul ho @xceadance
Zine 0076 0.23 0 Qut no excaedance
I'lunride (MoA) 020 oul walat qualily parameter
Hardnass 88 CaCOJ (mgA) 360 Out waler quallly parsmeler
Orho-Phosphate- P (mgh) 0.83 Oul water quality paramater
pH 07 65-9 Out waler qualily paramaler
Suspended 8olids (mg/) 160 Out walar quality porameler
Tota! Dinsolved Sohids (mgh) 480 Out water quality patsmeter
Total Phosphofus (mp/h) 1.2 Oul waler qualily parameater
PCB (ug/l) 0.014%
Dacachlorobiphenyl out not deteclad In sw
Dichiorabiphanyt Out not datected In sw
Haptachiorobiphenyl Oou not delecied in aw
Hexachlorobiphenyl _ B Out_ _nol datacled in sw
uMonocmoroprhonw S Out ]
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Trichlorobiphenyl Oul . _ notdetecled insw _J
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Table 3-2

Comparison of Maximum Surface Water Concentrations to Standards and Guldealines
Dead Creek Sector F and Borrow Pit Lake

Sauget Area |
Site | llinis' NAWQ Criteria® Tier Il Values® Oak Ridge Preliminary

Maximum | Acute WQ | Chronic WQ CMC CccC Secondary | Secondary [Lowest Chronic Value| Screening Comments
Compounds Detected’ | Standards | Standards Acute Value |Chronic Value| for All Organisms®
Pesticldes (ug/l) ] I ]
4,4:.000 o | 0.19 0.011 Out not detected in sw
4.4'-DDE Out not detected in sw
4.4-007 e 1.1 0.001 0.013' Out not defected in sw
Aldrin _ 3 Out not detected in sw
Alpha Chiordane ] 24° 0.0043" Out not detected in sw
alpha-BHC 0.001 ag" 22 Out no exceedance
beta-BHC 0.02 39" 22" Out no exceedance
dglla-_BHC 0.0022 ag" 22" Out no exceedance
Endosufan] bov2d - o Do excemdance
Endosulfan it ' 025" g'gg g':: Out no exceedance
Endosulfan sulfate 0.0032 ?:l not i?ﬁi:'an W
Endrin 0.00095 0.086 0.036 Out no exceedance
Endrin aidehyde 0.0032 in 7o criteria
Endrin ket 0.0027 1 n o criteria
Gamma Chlordane Out not detected in sw
gamma-BHC (Lindane) 0.0038 b 0.95 Out no exceedance
Heptachlor 0.0029 0.52 0.0038 0.125 0.0069 Out no exceedance
Heptachlor epoxide 0.00096 0.52 0.0038 Out no exceedance
[Methoxychlor | 0.03 0.019 Out not detected in sw
Toxaphene 0.73 0.0002 Out not detected in sw
SVOC (ugfl)
1,2,4-Trichlorobenzene 700 110 Out not detected in sw
1,2-Dichlorobenzene 260 14 Out not detected in sw
1,3-Dichlorobenzene 630 " Qut not detected in sw
1,4-Dichlorobenzene 180 15 Out not detected in sw
2,2'-Oxybis(1-Chioropropane) Out not detected in sw
2,4,5-Trichlorophenol Qut not detected in sw
2,4,6-Trichlorophenol Out not detected in sw
12,4-Dichlorophenot Out not detected in sw
2,4-Dinitrophenol Out not detected in sw
2,4-Dinitrotoluene Out not detected in sw
2,6-Dinitrotoluene Out not detected in sw
2-Chloronaphthalene Out not detected in sw
2-Chlorophenol Out not detected in sw
2-Methyinaphthalene Out not detected in sw
2-Methyiphenol (o-cresol) 230 13 Out not detected in sw
2-Nitroaniline Out not detected in sw
|2-Nitrophenol Out not detected in sw
3.3 -Dichlorobenzidine Out not detected in sw
3-Methylphenol/4-Methyiphenol Out not detected in sw
3-Nitroaniline Out not detected in sw
4,6-Dinitro-2-methyiphenol Out not detected in sw
4-Bromophenylphenyl ether 1.5 Out not detected in sw
4-Chloro-3-methylphenol Qut not detected in sw
4-Chloroaniline Out not detected in sw
4-Chlorophenylpheny! ether Out not detected in sw
4-Nitroaniline Out not detected in sw
4-Nitrophenol 1200 300 Out not detected in sw
Acenaphthene Out not detected in sw
Acenaphthytene Out not detected in sw
Anthracene 13 0.73 Out not detected in sw
Benzo{a)anthracene 0.49 0.027 Out not detected in sw
Benzo(a)pyrene 0.24 0.014 Out not detected in sw
Benzo(b)fluoranthene Out not detected in sw
|SenZoLb) -
Benzo(g.h.i)perylene Out not detected in sw
|Benzo(k)ﬂuoran(hene Out not detected in sw
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Table 8-20f ™

Comparison of Maximum Surface Water C
Doad Creeh Beclor F and Borrow PR Lake

Table 82

ds and Guidel

Saugnt vaa !
Sie Snoly' _ NAWQ Crilerig’ Thp 11 Vislyey® Oak Higge Prelirminay
Masimum | Acule WO | Civorie WO MC (ool L owost Chionic Villue | Sersening C.ommanty
Campounds Detacted’ | Standaros | Suandarte Acuts Value | Chionic Viue] for A Organiame’
D82 Chiorosthasy yretnane Out ol detocted In sw
Bi6(2-Criofomtfyl athed Ow el dotocted I kw
Pis(2-Ethyinexy jphinalnie 27 ) Ow nol delectod in ww
{Rutylbenzyiphthalate 19 out nol detected In fw
Carbarole O net delocted in sw
Chiysene Oow nol delacted In kw
Di:n-tuayipiihalale 190 k1] Oun nol detected in aw
M-n-octyiphthaiate 08 Ou nol delectod in sw
Drbonzo(a.hjsnthracone Out not detected In aw
Dibanzohwan ] h R/ Out not detected In aw
Disthyiphthalate 1800 210 Out nol detected in aw
(¥meihyiphihalate Out ned detected in sw
Fluoranthene o? 1% Ot no excesdance
F i one 10 b} Ot nol detecied in aw
Hexachiorobenzens Ot et doteciod In aw
Herachiornobulagens Ot ™ot deleciod In aw
|He tadiens Ou nol delected in aw
Hesachlorosihane 210 12 Out nol delectod In ew
Indene(1,2,3.cd)pryrene (Ot v deteciod In sw
lsophorane O ol detacled in ww
N-Nitroso-gi-n-propy Out oot datectnd in sw
IN:-Nirosodiphenylamine 3800 210 Oul nol detecied in sw
Naphthalene 1900 12 Out nol delected in sw
Nitrohensene Out nol detecied in aw
I*entachiorophencl Ooun not delecied in sw
{Phenanthrene o7 200 Out no axceedance
f*henol Out ol detected in aw
'yrone [o]V]] not dotected in sw
VOC {ugh}
1.1.1- Inchioroethane 200 1" Out not datected in sw
1.1.2.2- 1ettachiorosthone 2100 610 Oul not detecied In sw
1.1.2-Trichioroethane 5200 1200 Out nol detected in sw
1.1.INchioroethane 830 47 Out nol detectad in sw
1.1 Unchtoroathene A% 5 Oul not datecied In sw
1.2-(nchioroethane 8800 910 Oul not detecied In sw
1.2-Uichioropropany Out nnl delected In sw
2-Bulanong (MEK) 240000 14000 Out not detected In sw
2-Hexanone 1800 o Out_ not detecied In sw
4-Mathyl-2:pentanone (MIBK) 2200 170 out nol detacled In sw
Atetone 10 28000 1600 Oout no Axceedance
Banzene 17 2300 10 Oul less than crileta
Aromodichioromathane Oul not detected In sw
Hromoform Oul not detecied In sw
tiromomathane (Meihyl bromide) Out hol detected in sw
Carbon disulfide 17 0.62 Out no! dalecled in sw
C:arbon teirschionde 180 [ 2] Oul d
Chiorobenzene 1100 o4 Out islected in o
Chicroethane not delected in sw
Chioroform 490 28 _ not delecled in sy
Chioromethane _ not detected In sw
cin-1,3-Dichloropropend . N _not datacled in sw_
Cin/Trans-1,2-Dichioroethene I ___noldetecledinsw _
Dibromochloromethane U R ___ _noldelectedinew
Elhyihanzene 130 [ X ___ notdeloctedinew
Methylens chlorida (Dichioromathane) 26000 2200 i Out not detected in sw _
Styrene . . Ouwt | notdotectedingw
Tefrachiorosthene 830 L. _ _ Out not deteciod in sw
Toluene 120 88 _ ] Ou ____ __noldetecledinsw
\rans-1,3-Dichioropropens _ } Out __notdelected Insw
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Table 5-2
Comparison of Maximum Surface Water C. { to Standards and Guidel
Dead Creek Sector F and Borrow Pit Lake
Sauget Area |
Site llinis’ NAWQ Criteria* Tier 1i Values® Oak Ridge Preliminary
Maximum | Acute WQ | Chronic WQ CMC ccc Secondary | Secondary |Lowest Chronic Value| Screening Comments
Compounds Detected’ | Standards | Standards Acute Value | Chronic Value} for All Organisms®
Trichloroethene . 440 47 Out not detected in sw
Vinyl chloride Qut not detected in sw
Xylenes, Total 230732 1371.8* out not detected in sw
Dioxins (ug/l)
1,2,3.4,6,7,8,9-0CDD 0.00143 In COPC in sediment
1,2,3,4,6.7,8.9-OCDF 0.00026 In COPC in sediment
1,2,3,4,6,7,8-HpCDD 0.0000692 In PCin i
1,2,3.4,6,7,8-HpCDF 0.0000505 In ggpg in :2:.2::
1.2,3,4,7,8,9-HpCOF 0.000548 In COPC in sediment
1,2,3,4,7,8-HxCDD in COPC in sediment
r‘ ,2.3,4,7,8-HxCDF 0.000024 In COPC in sediment
1,2,3.6,7.8-HxCOD In COPC in sediment
1,2,3,6,7,8-HxCDF 0.0000089 in COPC in sediment
1,2,3,7,8,9-HxCDD In COPC in sediment
1,2,3,7,8,9-HxCDF In COPC in sediment
1,2,3,7,8-PeCDD In COPC in sediment
1,2,3,7,8-PeCDF In COPC in sediment
2,3,4,6,7,8-HxCDF In COPC in sediment
2,3,4,7,8-PeCOF In COPC in sediment
2,3,7,8-TCDD In COPC in sediment
2,3,7,8-TCDF In COPC in sediment
Total HpCDD 0.000128 In COPC in sediment
Total HpCOF 0.0006 In COPC in sediment
Total HXCDD 0.0000902 In COPC in sediment
Total HxCDF 0.000581 In COPC in sediment
Total PeCDD In COPC in sediment
[ Total PeCDF In COPC in sediment
Total TCDD In COPC in sediment
Total TCDF In COPC in sediment
Total TEQ (mammal) 1.901E-05 3.1E-09 In greater than Great Lakes Tier i

Notes:

*Criterion is for total recoverable Aluminum at pH 6.5 - 9.0; USEPA says Water-Effects ratios may be more appropriate.
®Criterion is for Arsenic V

“Criterion is for Chromium It

“Criterion is for Chromium VI

“Criterion is for Chlordane

‘Criterion is for alpha- and beta-Endosulfan
“Criterion is for PCBs

"Criterion is for BHC forms other than gamma-BHC
'Criterion is for DOT

!Criterion is for Xylene

*Criterion is for m-Xylene

" lllincis, 1999. Title 35 of the lllinois Administrative Code, Subtitle C, Chapter |, Part 302 Water Quality Standards, Subpart B.

2 USEPA, 1999. National Recommended Water Quality Criteria - Correction, Office of Water, EPA 82-2-Z-99-001 (April 1999)

3suter, G.W. II, and C.L. Tsao, 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concem for Effect on Aquatic Biota: 1996 Revision. Risk Assessment, Health Sciences Research Division, Oak F
Tennessee, ES/ER/TM-96/R2.

out = excluded from further consideration in surface water

in = selected as a COPC

For the purposes of COPC selection, hardness dependent criteria were calculated at a hardness of 220 mg/ as CaCO, (the lowest value detected on site and therefore, the most conservative value to use.

Resuits in ug/ for organic constituents; mg/ for inorganic constituents
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Table 8-
Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines
Dead Creeh Begment F and Borrow Pit Lake

Sauget Area |
Sediment
Quality | Florida| Ontarlo
Maximum | Guidelines'| 8QAG! | Guidelines® [Preliminary
Compounds Detected’ TEC TEL LEL | Screening |Comment
Herbicides (ug/kg)
2457
2,4.5-TP (Silvex)
2,4-D 23 IN No criteria
24-D8 ouT Not detected in asediment.
Dalapon ouT Not delecied In sedimant,
Dieamba OUT  [Not detacted in sadiment.
Dichloroprop OUT  [Not dotectod in sediment
Dinoseb OUT  [Not detectad in sadiment.
MCPA OUT  |Not detected in sadiment.
MCPP OUT  |Not detocted In sediment.
Paontachiorophenol OUT  [Not dotectad in sediment.
Metals (mg/kg)
Aluminum 17000 IN No critoria,
Antimony 47 IN No criteria.
Arsenic 18 9.78 7.24 8 IN Groater than criteria,
Barlum 420 IN No criteria,
Beryllium 0.89 IN No criteria,
Cadmium 47 0.99 0.676 0.6 IN Greater than criteria.
Calcium 17000 ouT Common nutrient,
Chromium 38 434 523 26 IN Groater than criteria.
Cobalt 13 50 ouT Loss than criteria.
Copper 410/5400 31.6 18.7 18 IN Greater than criteria.
Cyanide, Total 01 OUT  [Not detected in sediment.
Iron 38000 20000 IN Greater than criterla
Lead 320 358 30.2 31 IN Groater than criteria.
Magnesium 6800 ouT Common nutrient.
Manganese 1400 460 IN Greater than criteria.
Mercury 1.1 0.18 0.13 02 IN Greater than criteria.
Molybdenum 37 IN No criteria,
Nickel 380 22.7 15.9 16 IN Greater than criteria.
Potassium 2600 ouT Common nutriont
Selenium OUT _ _|Not detected in sediment.
Sliver 0.79 0.733 0.5 IN____|Greater than criteria
Sodium ouT Not detecied in sediment. _
Thalllum OUT _ |Not detected in sediment.
Vanadium 51 IN  |Nocriterla. ) o
Zinc 3700/11000 121 124 120 IN Greater than criterla, o
pH 7.08 Outr NA e _
Total Organic Carbon (mg/kg dry weight) 140000 OUT __ [NA
Tabie 5-3 ¢~ “lg 5-3 Sedimant Selection of COCs Page 1 of §




Table 5-3

Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines
Dead Creek Segment F and Borrow Pit Lake

Sauget Area |
Sediment
Quality Florida Ontario
Maximum | Guidelines'| SQAG’ | Guidelines® |Preliminary
Compounds Detected* TEC TEL LEL Screening |Comment
PCBs and Pesticides (ug/kg)
Decachlorobiphenyl ND/460 IN Included in "industry specific” sediment only
Dichiorobiphenyl OUT _ |Not detected in sediment.
 Heptachlorobiphenyl ND/260 IN Included in "industry specific* sediment only
Hexachlorobiphenyl 22/19 IN Included as Total PCBs
Monochlorobiphenyl OUT _ |Not detected in sediment.
Nonachlorobiphenyl ND/270 IN Included in "industry specific” sediment only
Octachlorobiphenyl ND/27 IN Included in "industry specific" sediment only
Pentachlorobiphenyl 66/3700 IN Included as Total PCBs
Tetrachlorobiphenyl ND/1600 IN Included in "industry specific” sediment only
Trichlorobiphenyl ND/17 IN Included in "industry specific” sediment only
Total PCBs 83/6470.5 59.8 21.6 70 IN Greater than criteria
4,4'-DDD 3.8 4.88 1.22 8 IN Greater than criteria
4,4'-DDE 11 3.16 2.07 5 IN Greater than criteria
4,4'-DDT* 45 4.16 1.19 8 IN Greater than criteria
Total DDT 43 5.28 3.89 7 IN Greater than criteria
Aldrin 4.1 2 IN Greater than criteria
Alpha Chlordane** 5.3 3.24 2.26 7 IN Greater than criteria
lalpha-BHC 6 OUT _ |Not detected in sediment.
beta-BHC 5 ouTt Not detected in sediment.
delta-BHC 0.34 IN No critenia.
Dieldrin 9.3 1.9 0.715 2 IN Greater than criteria.
Endosulfan | 5.7 IN No criteria.
Endosulfan Il 8.1 IN No criteria.
Endosulfan sulfate 9.5 IN No criteria.
Endrin 1.7 2.22 3 ouT Less than criteria.
Endrin aldehyde 14 IN No criteria.
Endrin ketone 10 IN No criteria.
Gamma Chlordane** 17 3.24 2.26 7 IN Greater than criteria.
gamma-BHC (Lindane) 4.8 2.37 0.32 3 IN Greater than criteria.
Heptachlor 0.93 0.3 NEL IN Greater than criteria.
Heptachior epoxide 54 247 5 IN Greater than criteria.
Methoxychlor 24 IN No criteria.
Toxaphene ouT Not detected in sediment.
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Table 8-3
Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines
Dead Creek Segment F and Borrow PR Lake

Sauget Area |
Sediment
Quality Florida Ontario
Maximum | Guidelines'| 8QAG’ | Guidelines® |Preliminary
Compounds Detected* TEC TEL LEL 8creening [Comment
8VOCs ug/kg
1,2.4-Trichlorobenzene ouT Not datacted in sediment,
1.2-Dichlarobanzene ouT Not datacted in sadiment.
1,3-Dichlorobanzene OUT  |Not detacted in sediment.
1.4-Dichiorobanzene OUT  |Not datected in sediment.
2,2"-Oxybis(1-Chloropropana) ouT Not detacted in sediment,
2.4,5-Trichiorophanol ouT Not detacted in aadimant.
2,4,8-Trichlorophanol ouT Not dotected in sediment.
2,4-Dichlorophenol out Not dotected in sadiment.
2,4-Dinitrophanol ouT Not detected in sediment.
2.4-Dinitrotoluane OUT  |Not detacted in sedimont,
2 6-Dinitrotoluane ouT Not datected in sadiment,
2-Chloronaphthalene ouT Not datacted in sediment.
2-Chlorophenol ouT Not detected in sediment.
2-Methyinaphthalene 20.2 ouT Not detected in sediment.
2-Methyiphenol (o-cresol) ouT Not dotected in sediment.
2 Nitroaniline ouT Not dotected In sedimont.
2-Nitrophenol ouT Not dotected in sediment.
3,3-Dichlorobenzidine ouT Not detoctod in sedimont.
3-Methylphenol/4-Methylphenol ouT Not detected in sediment.
3-Nitroaniline ouT Not detected in sediment.
4,6-Dinitro-2-mothylphenol OUT  [Not detected in sediment.
4-Bromophenylphenyl ether ouT Not detacted In sediment.
4-Chioro-3-methyliphenol ouT Not detected in sediment.
4-Chloroaniline OUT  [Not detected in sediment.
4-Chlorophenyiphenyl ether ouTt Not detecled in sediment.
4-Nitroanlline ouTt Not detecled in sediment.
4-Nitrophenol ouT Not detected in sediment,
Acenaphthene 6.71 ouT Not detacled in sediment.
Aconaphthylene 5.87 ouT Not detected in sediment.
Anthracene 57.2 46.9 220 ouT Not detected in sediment.
Bonzo(a)anthracene 108 74.8 320 ouT Not detected in sediment,
Benzo(a)pyrene 150 88.8 370 | OUT |Notdetected In sadiment.
Benzo(b)fuoranthene OUT _ |Not detected In sediment.
Benzo(g,h,l)perylene 170 OUT _ |Not detected in sediment.
Benzo(k)fluoranthene 240 ouT Not detected in sediment.
bis(2-Chloroethoxy)methane ouTt Not detected in sediment.__
bis(2-Chloroethyl)ether OUT  |Not detected in sediment,
bis(2-Ethylhexyl)phthalate 182 ouT Not detected in sediment.
Butylbenzylphthalate OUT  [Not detected in sediment.
Pan~20f 5
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Table 5-3
Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines
Dead Creek Segment F and Borrow Pit Lake

Sauget Area |
Sediment
Quality Florida Ontario
Maximum | Guidelines'| SQAG? | Guidelines® Preliminary
Compounds Detected* TEC TEL LEL Screening |Comment
Carbazole OUT  |Not detected in sediment.
Chrysene 74 166 108 340 ouT Less than criteria.
Di-n-butylphthalate ouT Not detected in sediment.
Di-n-octylphthalate ouT Not detected in sediment.
Dibenzo(a,h)anthracene 33 6.22 60 ouT Not detected in sediment.
Dibenzofuran OUT ' |Not detected in sediment.
Diethylphthalate ouT Not detected in sediment.
Dimethyiphthalate ouT Not detected in sediment.
Fluoranthene 130 423 113 750 IN Greater than criteria.
Fluorene 77.4 21.2 190 ouT Not detected in sediment.
Hexachlorobenzene ouT Not detected in sediment.
Hexachlorobutadiene ouT Not detected in sediment.
Hexachlorocyclopentadiene ouT Not detected in sediment.
Hexachloroethane ouT Not detected in sediment.
Indeno(1,2,3-cd)pyrene 200 ouT Not detected in sediment.
Isophorone ouTt Not detected in sediment.
N-Nitroso-di-n-propylamine ouT Not detected in sediment.
N-Nitrosodiphenylamine ouT Not detected in sediment.
Naphthalene 176 34.6 ouT Not detected in sediment.
Nitrobenzene ouT Not detected in sediment.
Pentachlorophenol ouT Not detected in sediment.
Phenanthrene 204 86.7 560 ouT Not detected in sediment.
Phenol ouT Not detected in sediment.
Pyrene 195 153 490 ouT Not detected in sediment.
Total PAHs 440 1610 1684 4000 out Less than criteria
VOCs ug/kg
1,1,1-Trichloroethane ouT Not detected in sediment.
1,1,2,2-Tetrachloroethane QuT Not detected in sediment.
1,1,2-Trichloroethane B ouT Not detected in sediment.
1,1-Dichloroethane ouT Not detected in sediment.
1,1-Dichloroethene ouT Not detected in sediment.
1,2-Dichloroethane OouUT Not detected in sediment.
1,2-Dichloropropane ouT Not detected in sediment.
2-Butanone (MEK) ouT Not detected in sediment.
2-Hexanone ouT Not detected in sediment.
4-Methyi-2-pentanone (MIBK) OUT __|Not detected in sediment.
Acetone ouT Not detected in sediment.
Benzene ouT Not detected in sediment.
Bromodichloromethane ouT Not detected in sediment.
Bromoform ouUT Not detected in sediment.
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Table 8-3
Compartson of Maximum Sediment Concentrations to Sediment Quality Guidelines
Dead Creek Segment F and Borrow Pit Lake

Sauget Area |
Sediment
Quality | Florida | Ontario
Maximum | Guidelines'| 8QAG’ | Guidelines’ |Preliminary

Compounds Detected' TEC TEL LEL Screening [Comment

Bromomethane (Mathyl bromide) ouT Not datected in aediment.
Carbon disulfide OUT  |Not detacted in sadiment,
Carbon tetrachloride OUT  [Not detacted in sediment,
Chiorobanzene ouT Not datactled in sediment,
Chlorosthane ouTt Not detected in sediment.
Chloroform ouT Not detocted in sadiment.
Chioromethane our Not datacted in sadiment.
cis-1,3-Dichloropropana ouT Not detected in aedimant.
Cis/Trans-1,2-Dichloroethene ouT Not dotected in sadiment.
Dibromochlioromethane ouT Not detected in sediment.
Ethylbenzene 1" IN No criteria.

Mothylene chloride (Dichloromethane) ouT Not detocted in sediment.
Styrene ouT Not detected in sediment.
Tetrachloroethene ouT Not detected in sediment.
Toluene ouT Not detected in sediment.
trans-1,3-Dichiocropropene ouT Not detected in sediment.
Trichloroathene ouT Not detected in sediment.
Vinyl chloride ouT Not dotected in sediment.
Xylenes, Total ouT Not detected in sadiment.
Dioxin TEQ (mammal) pg/g 333 IN No criteria.

Notes: Except where noted, concentrations in ug/kg for or{;t;nlc constituens; mg/kg for inorganic constituents.

' Threshold Effects Concentration -
? Sediment Quality Assessment
3 Lowest Effects Level - Parsaud, D., R.

4 A blank in this column Indicates that compound was not detected In sedimant in this location. If two values appear, the first is for ecologica! sediment samples (0 to 2 Inch

dapth) and the second is for "industry specific* sediment samples (sadiment cores o refusal; generally about 1 to 1.5 fool depth).
* Ontarlo and Sediment Quality Guideline values are for 2,4'-DDT and 4,4-DDT combined
** Florida, Ontarlo, and Sediment Quality Guideline values are for Chlordane
OUT = excluded from further consideration in sediment

IN = gelected as COPC
NA = Not applicable
ND = Not detected
NEL = No-Effect Level
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Table 54
Selection of COPCs for Ecological Risk Assessment
Sauget Area |
Maximum Maximum Maximum Maximum Maximum Maximum Maximum
Maximum Sediment Detected Surface Detected Detected Detected Detected Detected Detected
Detected Screenaed In Surface Water LMB BB Clam Forage Fish  Plants Shrimp Selected as
Compounds Sediment In Water  Screened In Site Site Site Site Site Site COPC
HERBICIDES .
2,45-T NO
2,4 5-TP (Silvex) NO
2,4-D 23 IN YES
2,4-DB 10 YES
Dalapon NO
Dicamba 1.9 2.6 YES
Dichloroprop 6.6 32 6.7 7 YES
Dinoseb NO
MCPA 1800 3300 YES
MCPP 4000 YES
Pentachlorophenol 2.2 1.8 YES
INORGANICS
Aluminum 17000 IN 34 IN 33 18 13 52 44 28 YES
Antimony 4.7 IN 0.13 0.16 YES
Arsenic 19 IN 0.015 0.96 0.58 YES
Barium 420 IN 0.32 IN YES
Beryllium 0.89 IN YES
Cadmium 47 IN 0.12 YES
Calcium 17000 89 NO
Chromium 38 IN 0.0041 0.93 0.7 1.1 0.32 0.097 0.23 YES
Cobalt 13 0.0015 NO
Copper 410/5400 IN 0.012 0.68 0.89 0.99 1.7 2.1 8.3 YES
Cyanide, Total NO
iron 38000 IN 8.7 IN YES
Lead 320 IN 0.02 IN 0.064 0.25 0.25 0.59 21 0.39 YES
Magnesium 6800 33 NO
Manganese 1400 IN 1.7 IN YES
Mercury 1.1 IN 0.26 0.6 YES
Molybdenum 3.7 IN 0.004 YES
Nickel 390 IN 0.021 2.6 YES
Potassium 2900 7.6 NO
Selenium 0.63 0.54 YES
Silver 0.79 IN 0.02 0.09 YES
Sodium 24 NO
Thallium NO
Vanadium 51 IN 0.014 YES
Zinc 3700/11000 IN 0.075 19 22 22 33 26 16 YES
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Table 84

Selection of COPCs for Ecological Risk Assessment

Sauget Area |
Maximum Maximum Maximum Maximum Maximum Maximum Maximum
Maximum Sediment Detected Surtace Detected Detected Detected Detected Detected Detected
Detected Screened In Burface Water LmB a8 Clam Forage Fish  Plants Shrimp  Selected as
Compounds Sediment n Water  Screened in Bite Site Site Site Site Site COPC
PCBs - _ _ .
Decachiorobiphenyt ND/460 IN® j - B -
Dichlorobiphanyl j
Heptachiorobiphenyl ND/460  IN® i
Hexachlorobiphenyl 22119 IN 150 52 22
Monochiorobiphenyt
|Nonachlorobiphenyl ND/270 IN® i o o
Octachiorobiphenyl ND/270 IN® ) "
Pentachiorobiphenyl 663700 N 1 52 o 87 ~ _
Tetrachiorobiphenyl NDBOO  IN®. 4B . __ _ _ T
Trichiorobiphenyl ND/17 o~
Total PCBs 83/0470.5 IN 320 104 39 YES
PESTICIDES L o
44000 38 iN YES
4,4'-DDE 11 IN 21 29 10 YES
4,4°-007 45 IN YES
Total DOT 43 IN 21 29 10 YES
Aldrin 41 N _ YES
Alphs Chlordane 53 N o 12 R 0.81 _ YES
alpha-BHC 0.001_ e - NO
bota-BNC 0.02 i NO
delta-BHC 0.34 IN 0.0022 o _ YES
ODleldrin 9.3 IN 0.001 L . YES
Endosuifan | 5.7 N 0.0024 _ . . YES
Endosulfan Il 8.1 IN o L YES
Endosulfan sulfate 8.5 IN 0.0032 IN YES
Endrin 1.7 0.00008 R NO
Endrin aldehyde 14 IN 0.0032 IN o YES
Endrin ketone 10 IN 0.0027 IN R YES
Gamma Chiordane 17 IN 19 " 31 YES
gsmma-BHC (Lindane) 48 IN 0.0038 _ YES
Heptachior 0.93 IN 0.0020 1.5 28 23 1.9 YES
Heptachlor epoxide 54 IN 0.00000 . YES
Methoxychior 24 IN ,, 84 YES |
Toxaphene - NO
Table B4 of ™ ~Hon in Medis (Table 8-4) Paga 70l 8
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Table 54
Selection of COPCs for Ecological Risk Assessment
Sauget Area |

Maximum

Maximum Maximum Maximum Maximum Maximum Maximum

Maximum Sediment Detected Surface Detected Detected Detected Detected Detected Detected
Detected Screened in Surface Water LMB BB Clam Forage Fish  Plants Shrimp Selected as

Compounds Sediment In Water  Screened In Site Site Site Site Site Site COPC
SVOC

1,2,4-Trichlorobenzene NO
1,2-Dichlorobenzene NO
1,3-Dichlorobenzene NO
1,4-Dichlorobenzene NO
2,2'-Oxybis(1-Chloropropane) NO
2,4,5-Trichlorophenol NO
2.4,6-Trichlorophenol NO
2 4-Dichlarophenol NO
2 4-Dinitrophenol NO
2,4-Dinitrotoluene NO
2,6-Dinitrotoluene NO
2-Chloronaphthaitene NO
2-Chlorophenol NO
2-Methylnaphthalene NO
2-Methylphenol (o-cresol) NO
2-Nitroaniline NO
2-Nitrophenol NO
3,3-Dichlorobenzidine NO
3-Methylphenol/4-Methylphenol NO
3-Nitroaniline NO
4,6-Dinitro-2-methyiphenol NO
4-Bromophenyiphenyl ether NO
4-Chioro-3-methylphenol NO
4-Chloroaniline NO
4-Chlorophenylphenyl ether NO
4-Nitroaniline NO
4-Nitrophenol NO
Acenaphthene NO
Acenaphthylene 32 YES
Anthracene NO
Benzo(a)anthracene NO
Benzo(a)pyrens 140 YES
Benzo(b)fluoranthene 59 YES
Benzo(g,h,i)perylene 360 YES
Benzo(k)flucranthene 52 YES
bis(2-Chloroethoxy)methane NO
bis(2-Chloroethyl)ether NO
bis(2-Ethylhexyl)phthalate 97 170 230 YES
Butylbenzylphthalate NO
Carbazole NO
Chrysene 74 NO
Di-n-butylphthalate 32 YES
Di-n-octylphthalate NO
Dibenzo(a,h)anthracene 48 76 YES

Table 54 of Detection in Media (Table 5-4)
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Table 84
Selection of COPCs for Ecologicat Risk Assessment

Sauget Area |
Maximum Maximum Maximum Maximum Maximum Maximum Maximum
Maximum Bediment Detected Surface Detected Detected Detected Detected Detected Detected
Detected S8creened in Surface Water Lme 88 Clam Forage Fish  Plants Shrimp Selected a8
Compounds Sediment In Water  Screened In Site Site Site Site Site Site COPC
Dibanzofuran ; o _ _ NO
Disthyiphthaiate - ] - 18 120 3 44 YES
Dimethylphthaiaste e i ] T T ' NO
Fluoranthene 3 130 IN 07 YES
Fluorene o e NO
Hexachiorobenzene e NO
Hexachlorobutadiene L _ NO
Haxachiorocyciopantadiane ~ . o - — NO
Hexachioroathane e o - N0
Indeno(1,2,3-cd)pyrene e o 54 300 YES
lnopharone NO
N-Nitroso-di-n-propylamine NO
N-Nitrosodiphenylamine o NO
[Naphthalene NO
Nitrobanzene NO
Pontachliorophenol NO
Phananthrene 0.7 NO
Phenol o NO
Pyrene . NO
Total PAHs 440 1.4 102 1019 YES
voC .
1,1,1-Trichlorosthane o NO
1,1,2,2-Totrachloroathane o NO
1,1,2-Trichioroethane ) L NO
1,1-Dichioroethane [ NO
1,1-Dichioroathene o o NO
1,2-Dichiorosthane B NO
1,2-Dichloropropane i NO
2-Bulanone (MEK) . NO
2-Hexanone . - NQ
4-Mothyl-2-pentanone {MIBK) i NO
Acelone 18 NO
Benzene 1.7 o NO
Bromodichloromethane o NO
Bromoform e NO
Bromomethane {Methy! bromide) o NQ
Carbon disulfide L NO
Carbon tatrachioride - NO
Chlorobenzene ; NOQ
Chloroethane - NO
Chloroform NO
Chloromethane NO
¢is-1,3-Dichloropropene NO
Cis/Trans-1,2-Dichloroethene . NO
Dibromochloromethane NO
T.u-uz' “ion in Medie (Table 6-4) PT‘MS ‘
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Table 54
Selection of COPCs for Ecological Risk Assessment
Sauget Area |
Maximum Maximum Maximum Maximum Maximum Maximum Maximum

Maximum Sediment Detected Surface Detected Detocted Detected Detected Detected Detected

Detected Screened in Surface Water LMB BB Clam Forage Fish  Plants Shrimp  Selected as
Compounds Sediment In Water  Screened in Site Site Site Site Site Site COPC
Ethylbenzene 11 IN NO
Methylene chloride (Dichloromethane) NO
Styrene NO
Tetrachloroethene NO
Toluene NO
trans-1,3-Dichloropropene NO
Trichloroethene NO
Vinyl chloride NO
Xylenes, Total NO
Dioxin TEQ (mammal) 0.333 IN 1.01E-05 IN 0.0035 0.0037 0.00015 0.0018 0.0002 0.00022 YES

LMB = Largemouth Bass
BB = Brown Bullhead
2,4-Dimethylphenol was also detected in Site plants at 51 ug/kg

Sediment and tissue concentrations in ug/kg except metals which are in mg/kg; surface water concentrations are in ug/L except metals which are mg/L.
*Indicates detected in "industry specific” sediment samples only.

Table 54 of Detection in Media (Table 5-4) Page 5 of 5




Table 7-1
Comparison of Largemouth Bass Concentrations to Toxicity Benchmarks

Sauget Area |
Site Reference | Reference
Compound Benchmark Maximum |Site Average] Maximum | Average |
Herbicides (ug/kg)

2.4-D NA ND ND ND ND
2.4-08 NA ND ND ND ND
NA 16 56 ND ND

NA ND ND ND ND

NA 1800 1267 ND ND

NA ND ND ND ND

9600 ND ND ND ND

NA 33 20 81 41

NA ND ND ND ND

052 ND ND ND ND

NA ND ND ND ND

05 ND ND ND ND
NA 0.93 0.64 0.36 028

121 0.68 0.54 08 05

NA ND ND ND ND

262 ND ND ND ND

NA ND ND NO ND

025 0.064 0.043 0.1 0.1

NA ND ND ND ND

NA ND ND ND ND
16 063 0.49 0.86 0.60

NA ND ND ND ND

Znc, Total NA 19 17 15 11
—__Total PCBs (ug/kg) 950 320 237 “ND ND

Pesticides (ug/kg)
4. 4-000 600 NO ND NO ND
4 4-D0E 29200 21 14 6.6 53
4.4-007 3800 ND ND ND ND
Abcinn 157 ND ND ND ND
Alpha Chiordane 16600 : ND ND ND ND
deita-BHC NA ND ND ND ND
Oredcdrn 3700 ND ND j 56 50
Endosultan | 195 : ND ND ND ND
Endosultan I 195 ° ND ND ND ND
Endosuitan sulfate 195 t ND ND ND ND
Endnn aldehyde 150 ¢ ND 1 ND ND ND
Endnn ketone 150 € ND ND ND ND
Gamma Chiordane 16600 » 19 12 ND ND
gamma-BHC (Lindane) NA ND : ND ND ND
Heptachior 5700 15 | 28 ND ND
Heptachior epoxide 3200 ND ND ND ND
Methaxychior 128 ND ND ND ND
SVOC (ug/kg)
bis(2-ethyhexyl jphthalate NA ND ND ND ND
Di-n-butyiphthatate NA 32 67 20 52
Dieffryiphihalate NA ND ND ND ND
Acenaphthylene NA ND ND ND ND
Fsoranthene NA ND L ND ND NO
Benzo(b)uoranthene NA | ND ND ND ND
Benzo({k iuoranthene NA i ND ND ND ND
Benzo{a)oyrene 239 | ND ND ND ND
Benzn{g h.i)perylene NA ; ND ND ND ND
Indeno{1.2.3-c-d)pyrene NA ‘ ND ND ND ND
Ddenz{a.hjanthracene NA 1, ND ND ND ND
2.3.7.8-TCDO. TEQ. ug kg 0.05 0.003 *| 0.0021 ° 0.00019* 0.00011°

* Ataximuam and Average TECs for fish were usec for companson 1o benchmark.
3 Benchmark value is for Chiordane

b Benchmark value for Endosutfan was used

¢ Benchmark values for Endnn were used
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Comparison of Brown Bulthead Concentrations to Toxicity Benchmarks

Table 7-2

Sauget Area |
Site Site Reference | Reference
Compound Benchmark | Maximum | Average | Maximum [ Average
Herbicides (ug/kg)
2,4-D NA ND ND ND ND
2,4-DB NA ND ND ND ND
Dicamba NA ND ND ND ND
Dichloroprop NA 6.6 35.5 ND ND
MCPA NA ND ND 8600 3533
MCPP NA ND ND ND ND
Pentachlorophenol 8600 ND ND ND ND
Metals (mg/kg)
Aluminum, Total NA 18 13 66 34
Antimony NA ND ND ND ND
Arsenic, Total 0.52 ND ND ND ND
Barium, Total NA ND ND ND ND
Cadmium, Total 0.5 ND ND ND ND
Chromium, Total NA 0.7 0.4 0.5 0.4
Copper, Total 121 0.89 0.84 1 1
Iron NA ND ND ND ND
Lead, Total 26.2 0.25 0.24 0.23 0.21
Manganese NA ND ND ND ND
Mercury 0.25 0.3 0.1 0.1 0.08
Molybdenum NA ND ND ND ND
Nickel, Total NA ND ND ND ND
Selenium 16 ND ND 0.5 0.40
Silver NA ND ND ND ND
Zinc, Total NA 22 20 24 20
Total PCBs (UM 950 102 63 ND ND
Pesticides (ug/kg)
4,4'-DDD 600 ND ND 1.8 5.3
4,4'-DDE 29200 29 18 12 8.8
4,4-DDT 3800 ND ND ND ND
Aldrin 157 ND ND ND ND
Alpha Chlordane 16600 * 12 7 25 1.6
delta-BHC NA ND ND ND ND
Dieldrin 3700 ND ND 3.8 2.8
Endosulfan | 195 ° ND ND ND ND
Endosulfan 195 b ND ND ND ND
Endosulfan sulfate 165 ° ND ND ND ND
Endrin aldehyde 150 ¢ ND ND ND ND
Endrin ketone 150 ¢ ND ND ND ND
Gamma Chlordane 16600 * 11 7 6.2 6.4
gamma-BHC (Lindane) NA ND ND 1.2 3.0
Heptachlor 5700 2.8 3.2 ND ND
Heptachlor epoxide 3200 ND ND ND ND
Methoxychlor 128 ND ND ND ND
SVOC (ug/kg)

bis(2-ethylhexyl)phthalate NA 97 89 47 59
Di-n-butylphthalate NA ND ND ND ND
Diethylphthalate NA 18 63 25 65
Acenaphthylene NA ND ND ND ND
Fluoranthene NA ND ND ND ND
Benzo{b)luoranthene NA ND ND ND ND
Benzo(k)fluoranthene NA ND ND ND ND
Benzo(a)pyrene 239 ND ND ND ND
Benzo(g,h,i)perylene NA ND ND ND ND
indeno(1,2,3-c-d)pyrene NA ND ND ND ND
Dibenz(a,h)anthracene NA ND ND ND ND
2,3,7,8-TCDD, TEQ, ug/kg 0.05 0003 *| 0002 *| 0.00069" 0.00045*

*Maximum and Average TEQs for fish were used for comparison to benchmarks
a Benchmark value is for Chlordane

b Benchmark value for Endosulfan was used
¢ Benchmark values for Endrin were used
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Table 7-3

Comparison of Forage Fish Concentrations to Toxicity Benchmarks

Sauget Area |
Site Reference | Reference
Compound Benchmark Maximum | Site Average] Maximum Average |
Herbicides (ug/kg)
NA ND ND ND ND
NA 10 8.8 10 6.3
NA 26 11 ND ND
NA 6.7 522 5.1 39
NA 3300 2800 2400 1350
NA ND ND ND ND
9600 22 7.7 22 43
NA 52 40 100 50
NA ND ND ND ND
0.52 ND ND ND ND
NA ND ND ND ND
05 ND ND ND ND
NA 03 0.3 1.7 071
121 2 1 075 0.54
NA ND ND ND ND
262 0.5¢ 0.36 04 03
NA ND ND ND ND
025 06 02 0.064 0.053
NA ND ND ND ND
NA ND ND ND ND
16 0.54 0.44 0.65 0.42
NA ND ND ND NO
NA a3 30 3 26
950 39 30 ND ND
600 ND ND ND ND
29200 10 77 35 49
3800 ND ND ND NO
157 ND ND ND ND
16600 . ND ND ND ND
NA ND ND ND ND
3700 ND ND 47 54
195 ® ND ND ND ND
195 * ND ND ND ND
NA ND ND ND ND
150 ¢ ND ND ND ND
150 ¢ ND ND ND ND
16600 * ND ND 12 32
NA ND ND ND ND
5700 NOD ND ND ND
3200 NC ND ND ND
128 ND ND ND ND
NA 230 183 280 172
NA ND ND ND ND
NA 37 31 37 613
NA ND ND ND ND
NA ND ND ND ND
NA ND ND ND ND
NA ND ND ND ND
239 ND ND ND ND
NA ND ND ND ND
NA 54 103 ND ND
NA 48 i 101 ND ND
0.05 0001 *~ 0.00085 ° 0.0014 0.00096

* Maxamum and Average TEQs for fish was used for companson 1o >enchmark

a Benchmark value is for Chiordane
b Benchmark value for Endosuitan was used
¢ Benchmark values for Endnn were used
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Tag (4

Whole Body Toxicity Values for Fish
Sauget Area 1

Species Common Chemical Concentration -Wet Exposure Start Life
Compound Name Common Name (mg/kg) Reps Effect Endpoint Route Body Part Stage
Herbicides o | B o
Pentachlorophenol |  Fathead minnow PCP 221 1 Growth LOED Combined Whole Body Embryo
| Fathead minnow PCP | 12.6 _1 Growth NOED Combined Whole Body Embryo
o Largemouth Bass PCP | 9.6 5 Growth LOED Absorption Whole Body Immature
| Trout - Rainbow PCP 13.8 4 Mortality ED100 Absorption Whole Body Adult
Metals -
Arsenic Bluegill Arsenic 052 5 Mortality NOED Absorption Whole Body Immature
Cadmium Guppy Cadmium 05 2 Growth LOED Ingestion Whole Body Immature
Morphology; 4‘{
Copper Common carp Copper 121 1 Mortality LOED Combined Whole Body Egg
Common carp Copper 121 1 Reproduction | NOED Combined Whole Body Eqg
Lead Fathead minnow Lead 262 1 Behavior | LOED Absorption Whole Body Immature
Behavior, ]
_Fathead minnow Lead 26.2 1 Physiological NOED Absorption Whole Body Immature
Cellular,
Deveiopmental
Mercury Walleye Mercury 025 22 , Physiological | LOED Ingestion Whole Body Immature
Walleye Mercury 0.25 22 Mortality NOED Ingestion Whole Body Immature
Selenium Bluegill Selenium 4.6 6 Morality | LOED Combined Whole Body Adult
Fathead minnow Selenium 122 3 Growth LOED Ingestion Whole Body Larval
Fathead minnow Selenium 10.3 3 Growth NOED Ingestion Whole Body Larval
Bluegill | Selenium 16 5 Cellutar LOED Combined Whole Body Immature
Bluegill Selenium 43 3 Mortality NOED Absorption Whole Body Immature
Largemouth Bass Selenium 3 3 Mortality NOED Absorption Whole Body immature
PCBs and
Pesticides . _ -
PCBs
Growth,
Catfish-Channel | PCBs 143 3 Morphology LOED Ingestion Whole Body Immature
i Pinfish PCBs 22 2 Mortality LOED Absorption Whole Body Immature
Pinfish PCBs 0.98 10 Mortality NOED Absorption Whole Body Immature
Pinfish PCBs 3.8 10 Mortality _NOED Absorption Whole Body immature
_{ _Catfish-Channel | PCBs 10.9 3 Mortality NOED Ingestion Whole Body Immature
Catfish-Channel PCBs 14.3 3 Mortality NOED Ingestion Whole Body Immature
Reproduction;
QP Redbreast sunfish PCBs 0.95 field study Growth NOED Field study Whole Body Adult
Reproduction;
Redbreast sunfish PCBs 0.95 field study Growth NOED Field study Whole Body Adult
Reproduction;
Redbreast sunfish PCBs 0.95 field study Growth NOED Field study Whole Body Adult
i 1
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Table 74

Whole Body Toxicity Values for Fish

Sauget Ares 1
Species Common Chemical Concentration -Wet Exposure Start Life
Compound Name Common Name (mg/kg) Reps Effect Endpoint Route Body Part Stage
Doo Fathead minnow 44000 06 1 Reproduction LOED Cembinad Whole Body Adult
DOE Mosquito fish 4.4 -DDE 202 1 Mortality NOED Combined Whole Body NA
por Fathaad minnow 44007 8 1 Reproduction LOED Combined Whale Body Adult
Alarin Moaquito fish Aldrin 0.187 1 Mortality NOED Combined Whole Body NA
Dialdrin Bluegill Dieldrin 37 5 Bahavior LOED Absorption Whole Bady Immature
Endosultan Pinfish Endonultan 0195 1 Montality NOLD Combinad Whole Body Malure
Endrin Golden Shiner Endrin 0.18 3 Behavior LOED Absorption Whole Body NA
Mosquito lish Endrin 34 1 Mortality LOED Combined Whole Body NA
Catfish-Channel Endrin 041 1 Mortality NOED Abnorption Whole Body Immature
Chlordane Pinfish Chiordane 186 2 Mortality LOED Combined Whole Body Adult
Hoptachior Pinfish Heptachlor 57 1 Mortality NOED Combined Whole Body Mature
Hoptachior epoxido Pinfish Haptachior apoxide 32 1 Mortality NOED Combined Whole Body Mature
Manthoxychlor Mosquito flish Methoxychlor 0128 1 Mortality NOED Combined Whole Body NA
SVOCs
Benso(a)pyrene Gizzard Shad Benzo[a]pyrene 00283 2 Physiological LOED Absorption Whole Body Adult
Gizzard Shad Benzo(a]pyrene 0.0239 2 Physiological NOED Absorption Whole Body Adult
Behevior,
Cellular,
Morphology,
Dioxin Common carp 2,3,7.8-TCOD 0.0022 1 mortality LOED Absorption Whole Body Adult
Growth,
Morphology,
Yellow perch 2,3,7.8-TCDD 0.000143 8 Mortality NOED Ingestion Whole Body Immature
Based on egg
Lake trout 2,3.7,8-TCOD 0.00008 NA Mon:ll_!y Logo Absorption Whole Body concantratlon
If multiple values
aro available,
solected value is
bold and In ltalics.
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Whole Body

Tagl-t

Toxicity Values for Fish

Sauget Area 1

Compound Year |Author Journal
Herbicides - o )
Pentachlorophenol | 1985 {Spehar, R.L., Nelson,H.P., Swanson, M.J., Renoos, J.W. o Environmental Toxicology and Chemistry, Vol. 4, pp 389-397, 1985
| 1985 |Spehar, R.L., Nelson,H.P., Swanson, M.J., Rencos, J.W. Environmental Toxicology and Chemistry, Vol. 4, pp 389-397, 1985
1985 |Mathers, R.A., J.A. Brown and P.H. Johansen __ _|Aquat. Toxicol. 6:157-164.
1991 |Mckim, J.M. and P.K. Schmieder N ) p. 161-188 in Nagel, R.et.al. Bioacc. in Aquatic Systems, Contrib. to Assmt. Proceedings
— Metals | T
Arsenic 1980 |Barmrows, M.E., S.R. Petrocelli, K.J. Macek and J.J. Carroll p. 379-392 in Haque, R., ed. Dynamics, Exposure and Hazard Assessment of Toxic Chemicals
Cadmium 1982 [Hatakeyama, S. and M. Yasuno B _ " |Bull. Environ. Contam. Toxicol, 29:159-166.
Copper 1996 [Stouthart, J.H.X,, Haans, J.L.M., Lock, R.A.C., Bonga, S.E.W. Environmental Toxicology and Chemistry, Vol. 15, No. 3, pp. 376-383 (1996)
1996 |Stouthart, J.H.X., Haans, J.L.M., Lock, RA.C., Bonga, S.EW. Environmental Toxicology and Chemistry, Vol. 15, No. 3, pp. 376-383 (1996)
Lead 1991 |Weber, DN, Russo, A, Seale, D.B., Spieler, RE. Aquatic Toxicol. 21: 71-80
1991 |Weber, D.N., Russo, A., Seale, D.B., Spieler, R.E. Agquatic Toxicol. 21: 71-80
Mercury 1996 |Friedmann, A.S., M.C. Watzin, T. Brinck-Johnsen and J.C. Leiter Aquat. Toxicol. 35:265-278. J
1996 |Friedmann, A.S., M.C. Watzin, T. Brinck-Johnsen and J.C. Leiter Aquat. Toxicol. 35:265-278.
Selenium 1992 |Hermanutz, R.O., Allen, K.N., Roush, T.H., and S.F. Hedtke Environ. Tox. Chem. 11: 217-224
1986 |Bennett, W.N., A.S. Brooks and M.E. Boraas Arch. Environ. Contam. Toxicol. 15:513-517.
1986 |Bennett, W.N., A.S. Brooks and M.E. Boraas Arch. Environ. Contam. Toxicol. 15:513-517.
N 1993 |Lemly, A.D. Aquat. Toxicol. 27:133-158.
1982 jLemly, A.D. Aquat. Toxicol. 2:235-252.
1982 |Lemly, A.D. Aquat. Toxicol. 2:235-252.
PCBs and
Pesticides
PCBs
1976 |Hansen, L.G., W.B. Wiekhorst and J. Simon J. Fish. Res. Bd. Can. 33:1343-1352.

1974 |Hansen, D.J., P.R. Pamish and J. Forester Environ. Res. 7:363-373.

1970 |Duke, T.W., J.I. Lowe and A J. Wilson, Jr. Bull. Environ. Contam. Toxicol. 5:171-180.
1970 }Duke, TW., J.l. Lowe and A.J. Wilson, Jr. Bull. Environ. Contam. Toxicol. 5:171-180.
1976 [Hansen, L.G., W.B. Wiekhorst and J. Simon J. Fish. Res. Bd. Can. 33:1343-1352.

1976 [Hansen, L.G., W.B. Wiekhorst and J. Simon J. Fish. Res. Bd. Can. 33:1343-1352.

1989

Adams, S.M., K.L.. Shepard, M.S. Greeley Jr., B.D. Jimenez, M.G. Ryon,

L.R. Ghugart, and J.F. McCarthy;

Marine Envimmental Research. 28: 459-464.

1980

Adams, S.M., L.R. Shugart, G.R. Southworth and D.E. Hinton

In J.F. McCarthy and L.R. Shugart, eds., Biomarkers of Environmental Contamination. Lewis
Publishers, Boca Raton, FL., pp. 333-353.

1992

Adams, S.M., W.D. Crumby, M.S. Greeley, Jr., M.G. Ryon, and E.M

Schilling

Environmental Toxicology and Chemistry. 11: 1549-1557.
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Table 74
Whole Body Toxicity Values for Fish

1988

1993

Kieeman, J.M., J.R. Olson, S.M. Chen and R.E. Peterson

USEPA

Sauget Area 1
Compound Year [Author Journal
© pho 1977 [Jarvinen, AW . M) Hoffman, and T W. Thorslund J Fish Res Board Can 34 2080-2103
DDE 1974 |Metcalf, R L p 17-38in Hayes, W J, Essays In Toxicology, Volume 8 Academic Press
boT 1977 |Jarvinan, AW . M) Hoftfman, and TW Thorslund J Fish Res Board Can 34 2089-2103
Aldrin 1974 |Matcall, R L p- 17-38.in Hayes, W 1., Eassays in Toxicology, Voluma 8 Academic Press
Diwldnin 1967 |Gakstattor, JH and C M. Weiss Trans Amaer Fish Soc 96 301-307
Aquatic Toxicology and Hazard Fvaluntion, ASTM ST 634, Amarican Sociaty for 1asting and
Endosultan 1977 |Schimmael, S C | Patrick, J M, Wilson, A ) Matarials, pp 241.252 (1977)
Endrin 1968 [Ludke, JL , D E Farguson and W D Burke Trans Amer Fish Soc 97 260-283
1973 |Meatcalf, RL ,IP Kapoor, P Y Lu, C K Schuth and P Sharman Fnviron Hoealth Parspact 8 35-44
1973 |Argyle, R L., Willlams, G C , and H K. Dupree J Fish Ras Boord Can 30 1743-1744
Chlordano 1976 |Parrish, P R, 8 C. Schimmel, D.J Hansen, J M Palrick, and J Fornator|Journal of Toxicology and Environmantal Heatth, 1 485-494, 1976
Heptachlor 1976 |Schimmel, S C . Patrick, J M., Forester, J. Journal of Toxicology and E:nvironmental Health, 1 955-0685, 1978
Haptachior apoxido| 1976 |Schimmel, S C , Patrick, J M, Forester, J. Journal of Toxicology and Environmantal Health, 1 955-885, 1976
Mothoxychlor 1974 |Metcall, R L. p. 17-38in Hoyes, W J, Essays In Toxicology, Volume $ Academic ’ross
SVOCs
Benrzo(a)pyrene 1994 |Levine, SL,JT Orsand TE Wissing Aquat Toxicol 30681-75.
1994 [Levine, S.L,J.T. Oris and T.E. Wissing Aquat. Toxicol. 30 81-75.
Dioxin 1981 |Cook, P.M., D.W. Kuehl, M.K. Walker and R.E. Pelerson

p. 143-167 in Gallow, M.A | et.al. Biol. Basis for Risk Assmt. of Dioxins and Related Compounds.

Toxicol. Appl. Pharmacol. 83:402-411.

EPA/600/R-83/065

If multiple values
are available,
selected value is
bold and in italics.
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Table 7-5
Comparison of Dead Creek Segment F Surface Water Concentrations to Criteria
Sauget Area il

Water Quality Benchmark
Sample ID: SW-CSF-S1 SW-CSF-S2 SW-CSF-S3
Concentration | ERQ Concentration ER Q Concentration ER Q
L]
Compounds Acute Chronic
Total Metals (mg/1) - non-filtered
Aluminum 0.039 J 0.15 J 0.55 0.75 2e 0.087
Arsenic 0.01 U 0.0032 J 0.0049 J 0.36 ! 0.19
Barium 0.13 0.13 0.12 0.1 ? 0.004
Copper 0.0016 J 0.002 J 0.012 J 0.044 la 0027
Iron 0.5 055 1 1
Lead 0.005 U 0.0022 J 0.0037 J 0.33 ‘e 0 069
Manganese 0.082 J 0.1 J 0.14 J 23 3 0.12
Molybdenum 0.01 J 0.01 U 0.0028 J 16 3 0.37
Nickel 0.0069 J 0.013 J 0021 J 1.1 b 0.12
Zinc 0.0073 J 0.035 0.075 0.27 2 0.27
SVOC (ug/l)
Fluoranthene 0.7 J 10 U 10 U 15
Dioxins (ug/l)
2,3,7,8-TCDD TEQ Mammal ® 9.01197E-06 1.5012E-06 1.5583E-06

" lllinois Water Quality Standards
2 Us Environmental Protection Agency. 1999. National Recommended Water Quality Criteria—Correction. Office of Water, Washington, DC. April 1999. EPA 822-Z-99-001

? Suter, GW, CL Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision. Prepared for U.S
Department of Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-96/R2.

* Suter, GW, CL Tsao. 1996 Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota” 1996 Revision. Prepared for U.S.
Department of Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-96/R2

® Fish TEQ values were calculated for 2,3,7,8-TCDD
8 Other COPCs were not detected in Dead Creek Sector F surface water

bolded values indicate exceedance of chronic Water Quality Benchmarks
shaded values indicate exceedance of acute Water Quality Benchmarks

"a" Calculated values for lllinois criteria are based on average hardness
“b* NAWQ Criteria for metals are calculated based on hardness

"c" AL pH 6.5 - 9.0, see G, |, and L under National recommended water quality criteria for non priority pollutants

Hardness dependent criteria calculated at an average hardness for Creek Section F of 263 mg/l as CaCO; .

Creek Sec F of SW COPCs and Critena (Tables 7-5 and 7-6) new Page 1 of 1



Table 7-6

Comparison of Borrow Pit Surface Water Concentrations to Criteria

Sauget Area |

Water Quality Benchmark

Sample ID: SW-BPL-S1 SW-BPL-S2 SW-BPL-S3

Concentration ERQ Concentration ER Q| Concentration ERQ
Compeounds Acute Chronic
Total Metals (mg/!) non-filtered
Aluminum 3.4 0.71 0.65 0.75 29 0.087 29
Arsenic 0015 0.0079 J 0.012 036 ! 0.19 !
Barium 0.32 0.12 0.045 0.11 ? 0004 2
Chromium 0.0041 J 0.01 u 0.01 U 4.036/.016 'e 0.481/.011 ‘e
Copper 0.0074 J 0.0036 J 0.0048 J 0.0468 le 0.0285 e
Iron 8.7 J 1.6 J 1.3 J 1 2
Lead 0.02 0.002 J 0.0029 J 0.355 v 0.0744 e
Manganese 1.7 0.13 0.17 2.3 ? 0.12 3
Molybdenum 0.0035 J 0.01 u 0.004 J 16 : 037 :
Nickel 0.015 J 0.012 J 0.0077 1.1 e 012 b
Zinc 0.048 0.027 0.017 J 0.287 b 0.287 2o
Pesticides (ug/l)
delta-BHC 0.00013 J 0.0022 J 0.012 u 39 39 22 30
Dieldrin 0.1 U 0.1 U 0.001 J 0.24 2 0.056 2
Endosulfan | 0.0024 J 0.05 u 0.0015 J 022 2e 0.056 e
Endosutfan sulfate 0.1 u 01 u 0.0032 J 0.22 e 0.056 2e
Endrin 0.1 U 0.1 u 0.00095 J 0.086 e 0.036 2e
Endrin aldehyde 0.0032 J 0.1 u 0.0016 J 0.086 2e 0.036 e
Endrin ketone 0.1 V] 0.1 u 0.0027 J 0.086 e 0.036 e
gamma-BHC (Lindane) 0.019 u 0.0038 J 0.0024 J 0.95 2 0.036 2e
Heptachior 0.0026 J 0.0022 J 0.0029 J 0.52 2 0.0038 2
Heptachlor epoxide 0.00096 J 00009 J 0.05 U 0.52 2 0.0038 2
Dioxins {ug/l)
2.3,7,8-TCDD TEQ Mammal " 8.5902E-07 7.453E-07 4.8413E-07

! llinois Water Quality Standards

2 US Environmental Protection Agency. 1999. National Recommended Water Quality Criteria—Correction. Office of Water, Washington, DC. April 1999. EPA 822-Z-99-001.

3 Suter, GW, CL Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision. Prepared for U.S. Department of

Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-96/R2.

Only those COPCs detected in the Borrow Pit are shown
bolded values indicate exceedance of chronic Water Quality Benchmarks
shaded values indicate exceedance of acute Water Quality Benchmarks

“a" Calculated values for lllinois criteria are based on average hardness

"b" NAWQ Criteria for metals are calculated based on hardness

“c" there is some uncertainty since the detection limit is greater than the AWQC

"d"At pH 6.5 - 9.0, see G, |, and L under National recommended water quality criteria for non priority pollutants

"e" For alpha- and beta-Endosulfan
“f" For PCBs
“g" For BHC (other}

"h" Mammal TEQ values were calculated for 2,3,7,8-TCDD
Hardness dependent criteria calculated at an average hardness for the Borrow Pit Lake of 280 mg/l as CaCO,
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Table 7-7a
Comparison of Sediment Concentrations in Dead
Creek Section F to Ecological Sediment Quality Guidelines

Cotirat Avan |l
waugTl A Ta .

Sediment

SED-CSF-51- SED-CSF-S82- SED-CSF-S3-
Sample ID: 02FT 02FT 02FT Quality Sediment Quality

Concentration |{ER Q| Concentration |ERQ| Concentration |ERQ Guidelines' Guidelines ' Consensus-
Comfxc?unds Consensus-based TEC based PEC
Herbicides (ug/kg)
24D 110 uJ 210 uJ 23 J NA NA
Metals (mg/kg)
Aluminum 7800 J J 17000 J MNA NA
Arsenic 8 J J 15 J 979 33
Barium 150 J J 270 J NA NA
Beryllium N 0.53 o J 0.89 J NA NA
Cadmium L T A RN J 14 ] 0.99 498
Chromium 9 ) J 30 J 434 111
Copper g J 240 K} 316 149
Iron J J 26000 J 20000 ° 40000 *
Lead J J 110 J 358 128
Manganese 170 J J 510 J 460 2 1100°
Mercury 0.3 J J 0.45 J 0.18 1.06
Molybdenum 0.7 o J 076 J NA
Nickel J 180 " d4 227 486
2inc d dJ 1600 J 121 459
PCBs and Pesticides (ug/kg)
Total PCBs 83 J 83 J 120 UJ 59.8 676
4.4-DDT 4.5 J 35 uJ 24 uJ 4.16° 629°
Total DDT 19 J 43 J 27 J 5.28 572
Aldrin 4.1 J 18 uJ 12 uJ 2° 320, 1120, 488 °°
Alpha Chlordane 46 J 5.3 J 0.84 J 324" 176°
delta-BHC 0.34 J 53 ud 37 uJ NA NA
Dieldrin 93 J 35 uJ 099 J 19 61.8
Endosuffan i 57 J 2 J 12 J NA NA
Endosutfan it 8.1 J 55 J 18 J NA NA
Endosulfan sulfate 28 J 35 uJ 24 VN] NA NA
Endrin 17 J 35 uJ 1.7 J 222 207
Endrin aldehyde 14 J 9 J 36 J NA NA
Endrin ketone 10 J 72 J 38 J NA NA
Gamma Chlordane 17 J 75 J 24 J 324° 176"
Heptachlor 78 uJ 18 UJ 0.93 J 03 NEL " NA
Heptachlor epoxide 54 J 18 uJ 051 J 247 16
Methoxychlor 24 J 14 J 73 J NA NA
SVOC (ug/kg)
Fluoranthene 120 J 890 UJ 130 J 423 2230
Dioxins {ug/kg)
2,3,7.8-TCDD TEQ Mammal 6 0.144391 0.3318165 0.170232 NA NA
NA indicates not available.
' MacDonald, D.D.. C G. Ingersoll, and T A Berger. 2000. Development and Evaluation of Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystems Arch Environ
- Persaud, D., R. Jaagumagi, and A. Hayton. 1993 Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario. Ontario Ministry of Environment and Energ
’ Guidelines for sum DDT
‘ Guidelines for Chlordane
® Ontario SEL value is site specific based on TOC value
° Mammat TEQ values were calculated for 2.3,7,8-TCDD
bolded numbers exceed TEC value, or Ontario LEL or NEL value
shaded numbers exceed PEC value
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Table 7-7b
Comparison of Industry Specific Sediment Concentrations in Dead Creek Sector F to Sadiment Quality Guidslines
Sauget Area |

Sediment Quality
Guidalinac?

Sediment Quality

Guirdalinac’

FASEN-CSF.

FASED CSF 82

cacEn mor

AEED C FASED-CSF- FASED-COF- FASED-CSF-
SAMPLE ID: Consensus-based | Consensus-based S1E-0-8IN 0-7IN S3E-0-6IN 0-7IN S5W-0-10IN SGE-N-10IN STE-N-11IN
Compounds TEC PEC Concentration | ER Q| Concentration | ER Q| Concentration | ER Q| Concentration [ ER Q| Cancentration { ER Q| Concentration | ER Q| Concentration | ER Q
Copper {mg/kg dw) 316 149 17 12 17 10 13 17 21

Zine (makg dw) 121 { 459 88 53 63 50 62 "5 84

Total PCBs (ug/kg) 598 676 25 U 110958 22 | u 22 U 52 95 24 U 23 U

' MacDonald, B D, C G Ingersoll, and T A Berger. 2000
Development and Evaluation of Consensus-Based Sediment
Quatity Guidelines for Freshwater Ecosystems Arch. Environ
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed PEC value
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Table 7-7b

Comparison of Industry Specific Sediment Concentrations In Dead Creek Sactor F to Sediment Quality Guidelines

Sauget Area |

Sediment Quality | Sediment Quality
Guldstines' Guidolines EASED CSF S¥ FASED CSF g0 FASED CSF FASED CSF FASED CSF FASED CSF FASEDCSE. FASED.CSF- TASCD-CSr-
SAMPLE ID: Consensus-based| Consensus-based 0-15IN 0-11IN S13W-0-15IN S$12-0-18INFD S11W-C-10IN S14W-0-15IN S10-0-9IN S15W-0-28IN 516-0-23IN
Compounds TEC PEC Concantration | ER Q| Concentration | ER Q| Concentration | ER Q| Concentration | ER Q| Concentration | ER Q| Concentration | ER Q| Concentration | ER Q| Concantration | ER Q| Concentration | ER Q
Copper (1ngikg dw) 316 149 34 78 A 76 88 S asl o 33 430" 33
Zine (marka dw) 121 459 160 400 CL21000 " 885 B 68l o 3200 - 250 7700 3300
Total PCBs (ug/kg) 598 676 24 U 29 U 290 28 U 29 u 457.35 25 U 704.5 75.95

' MacDonald, D D., C G Ingersoll. and T A Berger 2000.
Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems  Arch Environ
Bolded numbers exceed TEC value or Ontano LEL value
Shaded numbers exceed PEC value
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Table 7-7b
Comparison of Industry Specific Sediment Concentrations In Dead Creek Sactor F to Sediment Quality Guidelines
Sauget Area |

Sediment Quality | Sediment Quality
Guidelines' Guldalinas' EASED CSF TABED-CSF- FASED-CSF- FASED-CSF- FASED-CSF- FASED-CSF- FASED-CSF- FASED-CSF- FASED-CSF-
SAMPLE ID: Consensus-based | Consensus-based | S17W-0-16iN S1BE-0-14iN S19:0-13IN 520-0-12IN $21-0-13INFD S22E-0-20IN $23.0-15IN S24W-0-13IN S25E.0-10IN
Compounds TEC PEC Concentration | ER Q| Concentration Concantration | ER Q| Concentration | ER Qj Cancentration | ER Q) Concantration | ER Q| Concentration | ER Q| Concentration | ER Q| Concentration | ER Q

Copper (ma/kg dw) 316 149 - a3 1 2s00
Zinc (markg dw) 121 a50 ; Tazon  f ) o ez00
Total PCBs (ugkg) 598 676 14038 244.75 10496

'MacDonald, DD . C G Ingersoll, and T.A Berger 2000
Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems  Arch. Environ.
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed PEC value
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Table 7-7b

Comparison of Industry Specific Sediment Concentrations In Dead Creek Sactor F to Sediment Quality Guidelines

Sauget Area |

Sediment Quality

Guidali 1

Sediment Quality

1

Guidallr

FASED CSF

FASED CSF

CASER ~er
CAOLD-COr -

FAGED-CS3F-

SAMPLE ID: Consansus-based| Consensus-basad | S26W-0-13IN S27E-0-16IN S$28-0-10IN S29W-0-10IN

Compounds TEC PEC Concentration | ER Q| Concentration | ER Q| Concentration | ER Q| Concentration | ER Q
S ig R O

Copper {mg/kg uw) 316 149 ¥ 26

Zinc (mgfkg dw) 121 459 e

Total PCBs (ug/kg) 598 676 24

' MacDonald, DD.,C G ingersoll, and T A Berger 2000.
Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems Arch. Environ
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed PEC value
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Table 7-8a

Comparison of Ecological Borrow Pit Lake Sediment Concentrations to Sediment Quality Guidelines

Sauget Area |

Sediment
BPL-ESED-S1-0 2FT Sediment Quality
Sample ID Average BPL-ESED-S$2-0 2FT BPL-ESED-$3-0 2FT Quality Guidelines '
Concentration ER Q Concentration ERQ Concentration ERQ Guidelines Consensus-based
Compounds Consensus-based TEC PEC
Herbicides (ug/kg)
240 88 J 24 uJ " J NA NA
Metals (mg/kg)
Aluminum 14000 J 16000 J 11000 J NA NA
Arsenic 17 J 17 J 13 i 979 3
Banum 390 J 420 J 240 J NA NA
Berylhum 0.74 J 082 J 058 J NA NA
Cadmium 2 J J 1.6 J nao9 498
Chromium 21 J J 18 J 434 111
Copper 46 u J 36 J 316 149
iron 36000 u J 28000 J 200002 400002
Lead u J 34 ) 358 128
Manganese J J 940 J 4602 11002
Mercury u J 011 J 018 106
Molybdenum u J 037 J
Nicket U J 35 J 227 486
Silver 28 Ud J 25 [SN]
Zinc 310 J J 250 J 121 459
Pesticides {ugkg)
4,4-DDE 1.1 J 3.2 J 16 J 316° 313"
4,4-DDT 11 J 19 Ul 14 J &16° 629°
Total DDT 22 J 22 J 3 J 528 572
Alpha Chlardane 048 J 32 J 12 J 324° 176*
Dieldnn 026 J 05 J 18 [OX] 19 618
Endosulfan | 4.9 J 28 J 1 J
Endosuifan sulfate g5 J 1.4 J 18 Ul
Endrin aldehyde 14 J 22 J 12 J
£ndnn ketone 072 J 19 uJ 18 uJ
Gamma Chlordane 074 J 3 J 94 uJ 324 176°*
gamma-BHC (Lindane) 4.8 J 99 WA} G4 ul 237 499
Heptachlor epoxide 4.8 J 99 uJ 04 uJ 247 16
Dioxins {ug/kg)
2.3,7.8-TCDD TEQ Mammar ® 00134195 00194186

' MacDonald, DD, C G Ingersoll, and T A Berger 2000 Development and Evaluation of Consensus Based Sediment Quality Guidehnes for Freshwater Ecosyslews

Arch Environ Contanun Toxicol 3% 20-31

" Persaud, D, R Jaagumage. and A Hayton

August, 1993

* Guidelines for sum DDT
* Gurdelines for Chlordane

° Mammal TEQ values were calculated for 2,3,7.8-TCDD
uolded numbers exceed TEC value or Ontano LEL value
shaded numbers exceed PEC value

1993, Guidelnes for the Prolection and Management of Aquatic Sediment Quality n Ontann - Ontano Ministry of Environment and Energy
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Table 7-8b
Comparison of Industry Specific Borrow Pit Lake Sediment Concentrations to Sediment Quality Guidelines
Sauget Area|
Sediment Quality | Sediment Quality FASED-BPL-S8.
Guidelines' Guldelines '  |FASED-BPL-S1- FASED-BPL-S2: FASED-BPL-S3 FASED-BPL-S4 FASED-BPL-S5; 0-11IN DUP

Sample ID: Cor us-based | Cc 1sus-based 0-10IN 0-10IN 0-8IN 0-10IN 0-9IN avgd.
Compounds TEC PEC Concentration | ER Q| Concentration | ER Q| Concentration { ER Q| Concentration | ER Q{ Concentration | ER Q| Concentration | ER Q
Copper (mg/kg dw) 316 149 9.9 15 14 13 13 17

Zinc (mg/kg dw) 121 459 380 230 300 360 280 335

! MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000.
Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems. Arch. Environ.
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed PEC value

Only compounds detected at least once in this medium in this area are shown on this table.
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Table 7-8b

Sauget Area |

Comparison ot Industry Specific Borrow Pit Lake Sediment Concentrations to Sediment Quality Guidelines

Sediment Quality

Sediment Quality

Guidelines’ Guidelines ' |FASED-BPL-S7 FASED-BPL-S8
Sample ID: Consensus-based | Consensus-based 0-9IN 0-9IN
Compounds TEC PEC Concentration | ER Q| Concentration | ER Q
Copper (mg/kg dw) 3186 149 18 21
Zinc (mglkg dw) 121 459 410 490

' MacDonald, D D., C.G. Ingersoll, and T.A. Berger. 2000.
Development and Evatuation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems. Arch. Environ.
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed PEC value
Only compounds detected at least once in this medium in this area
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Number of Taxa. Number of Organisms, and Three Dominant Taxa in Dead Creek Section F and Borrow Pit Lake Samples

Table 7-9

Sauget Area |

Location " Station *.}'Number of Organisms | Number.of Taxa {Dominant Taxon*| 2nd Dominant Taxorr]:3rd Dominant Taxon | Total Organic Carbon, percent
F-1 156 16 Chironiomidae Sphaeriidae Chironomidae 4.0
Dead Creek Section F F-2 154 11 Ceratopogonidae Oligochaeta Ceratopopogonidae 14
F-3 358 17 Oligochaeta Oligochaeta Chironomidae 6.1
BP-1 126 18 Oligochaeta Odonata Oligochaeta 6.7
Borrow Pit Lake BP-2 262 17 Oligochaeta Oligochaeta Ceratopogonidae 4.5
BP-3 151 14 Oligochaeta Oligochaeta Oligochaeta 33
Prairie du Pond Creek PDC-1 92 8 Oligochaeta Ceratopogonidae Oligochaeta 1.2
(Reference Area 1) PDC-2 148 9 Oligochaeta Chaoboridae Oligochaeta 2.3
REF2-1 4420 16 Oligochaeta Ceralopogonidae Chironomidae 1.3

Reference Area 2 ; ; : -

REF2-2 87 13 Oligochaeta Ceralopogonidae Chironomidae 2.0

*Dominant taxa were calculated at the genus or species level but expressed as higher taxa.
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Table 7-10

Diversity Indices for Dead Creek Section F, the Borrow Pit Lake, and Reference Areas

Shannon-Weaver elative H' * | -k (Simpson's

‘Summation of Replicates | Index (natural log))® " |-“(H/H'max)® | “Index)®
F-1 2.28 0.82 0.14
F-2 1.66 0.69 0.25
F-3 1.60 0.56 0.31
BP-1 2.53 0.87 0.11
BP-2 2.09 0.74 0.23
BP-3 1.56 0.59 0.35
PDC-1 0.66 0.32 0.74
PDC-2 0.58 0.26 0.79
REF2-1 1.09 0.39 0.53
REF2-2 1.24 0.48 0.49

Notes:

a. Shannon-Weaver is an index which measures species diversity. The higher the number, the

greater the species diversity.

b: Relative H' shows how close the sample is to maximum diversity, even distribution of organisms
among the taxa is represented by "1".

¢ Simpson's is an index which measures the probability of two randomly
selected organisms from a sample belonging to the same taxon. ltis indirectly
proportional to heterogeneity (the higher the value, the more homogeneous the sample.
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Table 7-11

Community Composition of Six Major Taxonomic Groups

Sauget Area |

Station Taxa Group (6 Total) Number of Organisms | Relative Abundance (%)
F-1 Chironomidae 74 47 .44
F-1 Mollusca 34 21.79
F-1 Non-Chironomid Insects 26 16.67
F-1 Oligochaeta 22 14.10
F-2 Non-Chironomid Insects 96 62.34
F-2 Oligochaeta 44 28.57
F-2 Chironomidae 14 9.09
F-3 Oligochaeta 286 81.25
F-3 Chironomidae 36 10.23
F-3 Non-Chironomid Insects 24 6.82
F-3 Mollusca 6 1.70
BP-1 Non-Chironomid Insects 56 44.44
BP-1 Oligochaeta 48 38.10
BP-1 Chironomidae 12 9.52
BP-1 Other* 10 7.94
BP-2 Oligochaeta 178 67.94
BP-2 Chironomidae 54 20.61
BP-2 Non-Chironomid Insects 30 11.45
BP-3 Oligochaeta 122 80.79
BP-3 Non-Chironomid Insects 17 11.26
BP-3 Chironomidae 12 7.95
PDC-1 Oligochaeta 85 92.39
PDC-1 Non-Chironomid Insects 6 6.52
PDC-1 Chironomidae 1 1.09
PDC-2 Oligochaeta 138 93.24
PDC-2 Chironomidae 4 2.70
PDC-2 Non-Chironomid Insects 4 2.70
PDC-2 Crustacea 1 0.68
PDC-2 Mollusca 1 0.68
REF2-1 Qligochaeta 3210 72.62
REF2-1 | Non-Chironomid Insects 820 18.55
REF2-1 Chironomidae 320 7.24
REF2-1 Mollusca 50 113
REF2-1 Crustacea 20 0.45
REF2-2 Oligochaeta 62 71.26
REF2-2 Chironomidae 14 16.09
REF2-2 | Non-Chironomid insects 11 12.64

*Hirudinea and Nematoda
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Table 7-12
Hilsenhoff's Biotic Index of Organic Stream Pollution
Sauget Area |

Hilsenhoff's Biotic Index
(Expanded to Include

Non-Arthropod -
Summation of Replicates Invertebrates)
BP-1 7.88
BP-2 8.86
BP-3 9.18
F-1 7.63
F-2 6.71
F-3 8.65
PDC-1 9.55
PDC-2 9.69
REF2-1 9.42
REF2-2 9.04

Value of Biotic Index”

Degree of Impairment

0-35 None
351-45 Possible/Slight
451-55 Some
5.51-6.5 Fairly Significant
6.51-7.5 Significant
7.51-8.5 Very Significant
8.51-10.0 Severe

*Adapted from Hilsenhoff, 1987,
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Table 7-13
Hyalella azteca Acute Toxicity Results
Sauget Area |

Results of 10 day Hyalella azteca Acute Toxicity Tests

Survival significantly lower than lab control *P<0.05
iD Survival (%) Growth (mg)
Lab Control 86 0.223

None from Section F or Borrow Pit Lake

Growth Significantly lower than iab control P<0.05

D Survival (%) Growth (mg)
Lab Control 86 0.202
Borrow Pit 1 89 0.156
Borrow Pit 1 Dup. 94 0.154
Borrow Pit 3 91 0.154

Survival and Growth NOT significantly lower than lab control

D Survival (%) Growth (mg)
Lab Control 86 0.202
Creek Section F-1 91 0221
Creek Section F-2 86 0219
Creek Section F-3 83 0.183
Borrow Pit 2 96 0.172
Lab Control 98 0.268
PDC-1 (reference) 98 0.254
PDC-2 (reference) 98 0.404
Reference 2-1 98 0.393
Reference 2-2 98 0.335
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Table 7-14
Hyallela azteca 42 Day Chronic Survival, Growth, And Reproduction Results
Sauget Area |

Day 28 Day 28 Day 35 Day 42 Day 42
Mean Mean Dry Mean Mean Mean Dry Day 42 Mean

Survival Weight Survival Survival Weight Number of
ID (%) {mg) (%) (%) (mg) Neonates/Female

Lotic, creek habitat PDC-1 (reference) 90 0.443 83 79 0.346 2.6
PDC-2 (reference) 89 0.648 85 80 0.498 6.2

Creek Section F-1 91 0.639 89 84 0.397 48

Creek Section F-2 90 0.554 74 70 0.447 38

Creek Section F-3 89 0.661 85 76 0.406 48

Ref-2-1 (creek portion) 70* 64 65 0.459 2.3

*Statistically significant reduction in lotic sample response relative to reference samples PDC-1 and PDC-2; P<0.05

Lentic, pond habitat Ref-2-2 87 0.458 85 83 0.351 34
Borrow Pit 1 93 0.594 88 83 0.380 4.1

Borrow Pit 1 Dup. 89 0.636 80 75 0.423 4.2

Borrow Pit 2 82 0.563 74 73 0.390 4.3

Borrow Pit 3 95 0.470 86 84 0.322 5.3

No lentic samples exhibited statistically significant reductions in response compared to PDC-1, PDC-2, or Ref-2-2.

Laboratory Controls 12552 55 0.982 51 46 0.231 0.6
12615 62 0.296 36 33 0.299 1.8
12622 55 0.501 38 35 0.377 4.0
12668 73 0.477 65 59 0.293 2.2

Note: Reference area samples were used for comparison because survival in the laboratory control samples was low.
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Table 7-15

Acute Sediment Toxicity Testing Results with Chironomus tentans

Sauget Area |

Chironomus tentans Acute Toxicity Results (Day 10)

Survival significantly lower than lab control P<0.05

iD Survival (%) Growth (mg) Interpretation

Lab Control 94 1.761

Borrow Pit 1 64 2643

Borrow Pit 1 Dup. 40 4071
Borrow Pit 2 14 0.956 Acute toxicity

Borrow Pit 3 53 2.996
Creek Section F-1 31 2.686 Acute toxicity
Creek Section F-2 16 0.053° Acute toxicity
Creek Section F-3 10 0.969 Acute toxicity

Lab Control 100 2.065
PDC-1 (reference) 16 1.052* Acute toxicity

PDC-2 (reference) 55 2.699
Reference 2-1 13 0.346* Acute toxicity
Reference 2-2 11 1.409 Acute toxicity

* Significant difference in growth.
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Table 7-16
Results of Chironomus tentans Chronic Survival, Growth, Emergence, and Reproduction Toxicity Tests
Sauget Area |

Mean
Day 20 Mean Emergence Eggs Mean Days
Day 20 Mean Ash Weight Proportion Hatched/ Survived, Mean Days

1D Survival (%) (mg) (%) Female Female Survived, Male
Lab Control 12622 46 2.959 45 554 3.1 4.9
Borrow Pit 1 o* 5* o* o* 0.7*
Borrow Pit 1 Dup. o* 8 127+ 0.3* 0.8*
Borrow Pit 3 6* 14* 106* 0.8* 1.2
Lab Control 12668 85 2.923 69 354 3.6 4.3
PDC-2 (referencs) 69 3.074 13 249 1.1* 1.4*

“Significantly different from corresponding laboratory control, P<0.05

Note: Samples exhibiting acute toxicity were not tested for chronic toxicity.
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Table 7-17
Sediment Triad Evaluation
Dead Creek Section F and Borrow Plt Lake
Sauget Area |

Dead Creek Section F Borrow Pit Lake Prairie du Pont Ref. Area1 Long Slash Creek Ref Area2  Ref Area 2 Average
Vieasure 3ED-C3F-3i 3EU-C3F-3Z 3EU-C3F-33 BFL-E3ED-51 BF-ESED-5-2 BPL-ESED-53 SED-RA1-51 SEU-RA1-5Z SEU-RAZ-51 SED-RA2-S2 Reference Area
Chemistry
Number of COPCs above TEC or LEL e 10 7 3 1 1 3 2
Number of COPCs above PEC or SEL 1 ) 2 . 0 0 0 0 0 0
Benthic Community
Number of Organisms 156 154 358 126 262 151 92 148 4420 87 109"
Number of Taxa 16 11 17 18 17 14 8 9 16 13 10°
TOC, % 4 14 61 6.7 4.5 33 1.2 23 1.3 2 17
Shannon Weaver Index' 2.28 1.66 186 2.53 2.09 156 0.66 0.58 109 1.24 0.89
Relative H* 0.82 069 0.56 0.87 0.74 0.59 0.32 0.26 0.39 048 036
Simpsons Index® 014 025 031 0.11 0.23 0.35 0.74 079 053 0.49 0.54
Modified Hilsenhoff Biotic Index 7.88 8.86 9.18 7.63 6.71 8.65 9.55 969 9.42 9.04 9.43
Rilsenhoff Degree of Impairment Very Significant Severe Severe Very Significant  Significant Severe Severe Severe Severe Severe Severe
Sediment Toxicity?
Amphipod Acute Survival NE NE NE NE NE NE NE NE NE NE NA
Amphipod Acute Growth Effects NE NE NE X NE X NE NE NE NE NA
Amphipod Chronic Survival NE NE NE NE NE NE NE NE NE NE NA
Amphipod Chronic Growth Effects NE NE NE NE NE NE NE NE NE NE NA
Amphipod Chronic Reproduction Effects NE NE NE NE NE NE NE NE NE NE NA
Chironomid Acute Survival X X X X X X X X X X NA
Chironomid Acute Growth Effects NE X NE NE NE NE X NE X NE NA
Chironomid Chronic Survival NT NT NT X NT X NT NE NT NT NA
Chironomid Chronic Growth Effects NT NT NT NT NT NT NT NE NT NT NA
Chironomid Chronic Effects on Emergence NT NT NT X NT X NT X NT NT NA
Chironomid Chronic Reproductive Effects NT NT NT X NT X NT X NT NT NA

' The Shannon-Weaver index is a measure of species diversity; the higher the index, the more diverse the sample.

‘Relative H' is a measure of the eveness of distribution of organisms among taxa. The most even distribution is theoretically has a H' value of 1.
3simpson’s Index is indirectly refated to sample heterogeneity; the lower the value, the more heterogeneous the sample.

X indicates an effect was measured in that sample. NT indicates the sample was not tested for that effect. Samples for which acute toxicity was high were not carried through chronic toxicity testing.

NA = not applicable
NE = no statistically significant effect measured in sample.
* indicates that sample SED-RA2-S1 was not included in average

Shading indicates a possible measurement of effect relative to the reference areas
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List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Area |

Common Name
AMPHIBIANS

Northern cricket frog
Bulfog
American Toad
Gray Treefrog
Pickerel Fllog

REPTILES

Red-eared Slider
Painted Turtle

BIRDS

Yellow-rumped warbler
White-crowned sparrow
White-throated sparrow
Vesper sparrow

Swamp sparrow
Red-billed gull
Red-bellied woodpecker
Orange-crowned warbler
Norhern flicker

Nashville warbler

House finch

Hooded merganser
Herring gull

Great horned owl
Golden-crowned kinglet
Gadwall

Fox sparrow

Field sparrow

Eurasian tree sparrow

-Scientific Name

Acris crepilans
.Rana catesbeiana
'Bufo americanus

Hyla versicolor
Rana palustris

'Pseudemys scripta

Chrysemys picta

Dendroica coronata
Zonotrichia leucophrys
Zonotrichia albicolis
Pooecetes gramineus
Melospiza geogiana

Larus delawarensis

Melanerpes carolinus
Vermivora celata
Colaptes auratus
Vermivora ruficapilla
Carpodacus mexicanus
Lophodytes cucullatus

Larus argentatus

Bubo virginianus
Regulus satrapa
Anas

Passerella ilica
Spizella pusilla
Passer montanus

Woet/
Upland
Shrubs

x

i
|
|
i

Dead Creek Floodplain

Wet/Dry
Fleld

Rlpirlgp

Woods | Waetland Sysgom' ;

(@)

Terrestrial

00000 00000

OO0 O0O00O0

Dead Creek and Borrow Pit Lake

Deéd & ﬁralrle ! !

du Pont i Borrow PIt ) Aquatic
Crecks ‘ Lake | System'
l o
o]
X X
X X '
X | X .
o __
.0 o
|
o
o
o]

" Mississippl
* River

Page 1 of 5




Table 7-18

List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Area |
Dead Creek Floodplain Dead Creek and Borrow Pit Lake
Wet/ Dead & Prairle
Upland WetOry Riparian Torrestrial du Pont Borrow Pt Aquatic Mississippl

Common Neme Scientific Name Shrubs Fieid Woods  Wetland System' Creeks Lake Bystem' River
Eaatarn towhee Fipile erythrophthaimua 0

Eastern maadowiark SturneNa magna 0

Eastern bluebird Sialia siakis

Dark-ayed Junco Junco hyamalis 0

Canada Goose Aranta canadenaia o 0

Hinck cappad Chickadee Poecile alrcapiiua 0

Arcrwn Thrasher Toxostoma nifum (8]

Amarican Black Duck Anan ruivipos 0 O

Amorian Coot ! ulica americana 0

Groat Hlue Horon Ardoa herodias X (o] 0 (6] X 0 (¢}
Groal Egrot Casmerodiun albun (6] 0 0 0
Snowy Egret Egrotta caorulea 0 [¢) o
Little Blue Heron t'gratta thula 0 0 o)
(nttle Egrot fAublcus ibis (¢}

Graon.backad Haron Buitoridas sinatus [0} X (o] (o) [o]
Binck-crownad Night-Heron Nycticorax nycticorax X (o] (o] X (o] 0
Woexd Duck Aix sponas X X ¢} [¢) X (¢} X
IMnliard Anaxn pintyrhynchos X X X @) (0] X 0 X
Turkey Vuliture Catharles aura X (o] X X

Anld Eagle’ Halinealun lnucocephalus X X
Red-talled Hawk Rulan jamaicensis X (o] (o] (o]

Amarican Kestral Falco sparvetiuy (o] o] (0]

Northern Bobwhite Colinus virginianus (o] X (o]

Kildoer Charadrius vociferus [0} (o}

Rock Dove Columba livia X 0

Mourning Dove Zenaida macroura 0 o] 0 0

Yaliow-billed Cuckoo CoGeytus americanus o) (o}

Chimney Swift Chaotura pelagica 0 X X [¢) 0 X
|Balted Kingfisher Ceryle alcyon (o} 0 o (o) (o}
Red-headed Woodpecker Malanerpes erythrocephalus o}

Downy Woodpacker Picoldes pubescens o [0} (o}

Eastarn Phoabe Sayornis phoebe X (o} 0 [o] X X
Eastern Kingbird Tyrannus lyrannus 0 0 X X X
Trae Swallow Tachycineta bicolor X (o} X [o} o} X X
Bank Swallow Riparia riparia X (o} X X X X
Cliff Swallow Hirundo pyrrhonota X (o} X X X X
Barn Swallow Hirundo rustica X o _X o o) X
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Table'7-18

List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Area |

Common Name

Blue Jay

American Crow
Carolina Chickadee
Tufted Titmouse
White-breasted Nuthatch
Brown Creeper
Carolina Wren

House Wren

American Robin

Gray Catbird

Nothern Mockingbird
Cedar Waxwing
European Starling 7
Common Yellowthroat
Northern Cardinal
Indigo Bunting

Song Sparrow
Red-winged Blackbird
Common Grackle
Northern Oriocle )
American Goldfinch '
House Sparrow

MAMMALS

Eastern gray squirrel
Eastern cottontail
Eastern chipmunk
Common muskrat
Gray Squirrel

Fox Squirrel

{Beaver

Raccoon o
White-tailed Deer

|Scientific Name
i Cyanocitta cristata
1Corvus bra_chymynéhos
iParus carolinensis
iParus bicolor
*Sitta carolinensis
‘Certhia americana
- Thryothorus ludovicianus
' Troglodytes asdon
"Turdus migratorius
Dumetella carolinensis
Mimus polyglottos
1 Bombycilla cedrorum
‘Sturmus vulgaris
Geothylpis trichas
Cardinalis cardinalis
Passerina cyanea
Melospiza melodia
Agelaius phoeniceus
Quiscalus quiscula
'Icterus galbula
Carduelis tristis
Passer domesticus

Sciurus carolinensis
Sylvilagus floridanus
-Tamias striatus

 Ondatra zibethicus

' Sciurus carolinensis
Sciurus niger

.Castor canadensis
Procyon lotor
'Odocoileus virginianus

Woet/
Upland
Shrubs

X
X
X

OO0O0O0DO0O0OXO0OX00O0O0

(o}

'

Dead Creek Floodplain

Wet/Dry |

! Riparlan Terrestrial
Field ' Woods ' Wetland System’
(o} (o}
o} (o} (o}
- . o - o
o o)
o o
o) o
X o}
(o}
(o} ) (o} o}
‘ o} (o}
X (o}
o} o}
0] o} (o}
X
o} o}
(o}
o X o
(o} (o} [o}
X 0] (e}
o]
(o} (o} (o}
X (o}
(o}
(o}
[0}
) o
(o}
(o} (o}
X [0}
o} (o}

Dead Creek and Borrow Pit Lake
Dead & Prairie

i du Pont Borrow Pit N Aqhatlc
Creeks Lake _ System'
0 ' 0
0 0
(e] (o]
o]

!

Misslssl_p_pl
| River
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Table 7-18

List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Aros |
Dead Creek Floodplain Dead Croek and Borrow Pit Lake
Wet Dead & Prairie
Upland Wet/Ory Riperisn Terrestrial du Pont Borrow Pit Aquatic Mississippi

Common Name Sclentific Name Shrubs Fleld Woods  Woetland System' Creeke Lake System’ River
FISH®

Biackatripa topminnow Fundulua notalua 0
Rowfin Anva caiva SO [o)

Gizzard Shad Dorosna capedianum 80

Girass Pickeral | sox americanua S0

Comman Stoneroliar (‘ampaoxrtoma anomahm S0

Ciokifish Carasaiun auralun S0

Carp Cyptinux carpio S0 (6]

Goldan Shiner Notarmigonun crysoleucas 80
IRigmaouth Shinar Notropia dorsalis 80

Rad Shiner Notropia hutrenaia s0

Sand Shiner Notropis atremineun S0

Fathand Minnow Pimaphailas promelss s0

Cinak Chub Snmotiius atromaculistus S0

White Sucker (Catastomus commaraoni 50

igmouth Bulfalo Ictiobua cyprineliuy 50

tiack Bullhead fetalurus malns SO Q
Yatiow Bullhead Ictalurua natalin SO

Channal Catfish Ictalurus punclalus 04&5S0

[Morquitofinh Gambusia affinis S0

Grann Sunfish { epornin cynnaliug SO

Warmouth { apomis gulosus 80

Orangaspotiad Sunfish Lepomis humilis 80

Biuegill Lepomis macrochirus SO 0

Largemouth Bass Micropterus aalmoides SO 0

Black Crapple Pomoxis nigromaculatus SO (o]

Frashwater Drum Aplodinotus grunniens Lo} o}

While Bans Morone chrysops (o]

Crapple Pomaoxi app o}

White Crapple Pormoxia annularia 0

'Brown Bulthead Amelurua nabulosus 0

Black Bullhaad Amaeiurus meias (o}

Gar Lepisoatous spp. (o]

Spotied Gar Lepisoateus oculatus (o}

Johnny Darter _Etheostoma nigrum 0
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List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake
Sauget Area |

Dead Creek Floodplain Dead Creek and Borrow Plt Lake

Wet/ i ' ‘ ~ Dead & Prairie
Upland  Wet/Dry Ripartan Terrestrial du Pont Borrow Pit Ag?”,ﬂ‘?, 1 Mississippi

Common Name ISclentific Name Shrubs ' Field Woods ' Wetland System' - Creeks i Lake i System' .  River
Silver Carp _Hypophthalmichthys molitrix 0
Quillback ‘Carpiodes cyprinus fo)
Moon eye o Hiodon tergisus 0o )
Gold eye Hiodon alosoides fo)
Walleye o Stizostedion vitreum : ’ fo}
Small unidentified fish 0 Is) o

X- Spec1es Probably Utilizes Habitat 0 Spemes Observed in the Habltat C T
80 - Species Observed in the Prairie du Pont dra|nage during 1984 State Stream Survey ' .

* From Atwood, E.R., 1992. A ssessment of Fisheries Quality of Streams in the American Bottoms Basin, IL Dept. of Conservation, 48 pp.
Except where noted observations were made durmg wildlife survey in 1996

’Observatlons made in November 2000
2
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Table 7-18
Ptant Concentrations in Dead Creek Section F and both Reference Areas

Sauget Area |
Site Reference | Reference
Maximum |Site A Maximum Average |
Herbicides (ug/kg)
ND ND ND ND
ND ND ND ND
ND ND 18 59
7 28.5 ND ND
NO ND ND ND
ND ND 1300 1150
ND ND 2 6
44 37 360 260
0.13 0.115 ND ND
0.56 049 11 078
ND ND ND ND
0.097 0.1735 ND ND
ND ND 053 039
21 2 13 113
ND ND ND ND
12 0.82 0.64 0.47
ND ND ND ND
ND ND ND ND
ND ND ND ND
26 19 ND ND
ND ND ND ND
ND ND ND ND
26 23 83 7.55
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
0.81 3.905 1 4
ND ND ND ND
NO ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
NO ND ND ND
ND ND ND ND
ND ND ND ND
31 5.05 ND ND
ND ND ND ND
19 1.85 38 54
NO ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
32 58.5 ND ND
ND ND ND ND
59 72 16 51
52 68.5 21 53
140 113 7 26
360 223 390 315
300 1925 440 330
76 SOL 400 290
2.3,7,8-TCOD TEQ Mammai | 0.000202 0.00017 8.46E-05 5.75€-05
23.78TCOD TEQBwd | 9.73E-05 8.48E-05 2.97E-05 2 06E-05
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Table 7-20a

Results of Food Chain Modeling
Sauget Area | Creek Sector F

SCENARIO'
Mallard Duck~— J Mallard Duck-- |Mallard Duck—Creek|Mallard Duck—Creek
Creek Sector F Plant] Creek Sector F Sector F Plant Sector F Plant
Ingestion— Average | Plant Ingestion— | Ingestion— Average Ingestion—
shallow sediment | Maximum shaliow | combined shallow |Maximum combined
sediment and deep sediment { shallow and deep
sediment
NOAEL |LOAEL| NOAEL | LOAEL| NOAEL | LOAEL | NOAEL | LOAEL
Mazard | Hazard| Hazard | Hazard | Hazard | Hazard | Hazard | Hazard
Compound Index Index Index Index Index Index Index Index
2,4-D NB NB NB NB NB NB NB NB
2,4-DB 0.E+00 NB 0.E+00 NB 0.E+00 NB 0.E+00 NB
Dicamba NB NB NB NB NB NB NB NB
Dichloroprop NB NB NB NB NB NB NB NB
MCPA NB NB NB NB NB NB NB NB
MCPP NB NB NB NB NB NB NB NB
Pentachlorophenol NB NB NB NB NB NB NB NB
Aluminum, Total 1.E-04 NB 4E-01 NB 1.E-04 NB 4.E-01 NB
Antimony NB NB NB NB NB NB NB NB
Arsenic, Total 2E-05 | 7.E-06 | 4.E-02 | 2E-02| 2E-05 | 7.E06 | 4E-02 | 2.E-02
Barium, Total 9.E-06 4.E-06 2.E-02 1.E02 | 9.E-06 4.E-06 2.E-02 1.E-02
|Berytium, Total NB NB NB NB NB NB NB NB
Cadmium, Total 2.E-05 2E-06| 7E-02 | 5E-03| 2E-05 2.E-06 7.E-02 | 5.E-03
Chromium, Total 2E-05 | 5E-06| 6.E-02 | 1.E-02| 2E-05 | 5.E-06 | 6.E-02 | 1.E-02
Copper, Total 1E-05 | 8E-06) 3E-02 | 2E-02| 3.E-05 2.E-05 2.E-01 2.E-01
lron NB NB NB NB NB NB NB NB
Lead, Total 2.E-04 2E05| 8.E-01 8.E-02 | 2.E-04 2.E-05 8.E-01 8.E-02
Manganese 3.E-07 NB 8.E-04 NB 3.E-07 NB 8.E-04 NB
Mercury 8E-05 | 8.E-06| 3.E-01 3.E02 | 8.E-05 8.E-06 3.E-01 3.E-02
Molybdenum 4E-07 | 4E08| 2E-03 | 2E-04 | 4E-07 4.E-08 2.E-03 | 2.E-04
Nickel, Total 6.E-06 4E06| 2E-02 | 1.E-02| 6.E-06 4.E-06 2.E-02 1.E-02
Selenium 0E+00 | 0.E+00| 0.E+00 | 0.E+00| 0.E+00 | O.E+00 | 0.E+00 | 0.E+00
Siiver NB NB NB NB NB NB NB NB
Vanadium, Total 3.00E-06 NB 7.00E-03 NB 3E-06 NB 7E-03 NB
Zinc, Total 4E-04 | 4E-05( 9.E-01 1.E-01| 5.E-04 6.E-05 | 2.E+00 | 2.€-01
Total PCBs 3.E-07 | 3.E-08( 1.E-03 | 1.E-04| 4.E-06 4.E-07 | 6.E-02 | 6.E-03
Total DDT 9.E-06 9.E-07| 2E-02 | 2E-03| 9.E-06 | 9.0.E07| 2.E-02 | 2.E-03
Aldrin NB NB NB NB NB NB NB NB
Alpha Chlordane 1.E-09 3E-10| 4E06 | 8E-07| 1.E09 3.E-10 4.E-06 | B.E0O7
defta-BHC 5.E-10 1.E-10| 1.E06 | 2E-07| 5.E-10 1.E-10 1.E06 | 2E07
Dieldrin 1.E-07 NB 2E-04 NB 1.E-07 NB 2E-04 NB
Endosulfan | 2.E-10 NB 8.E-07 NB 2.E-10 NB 9.E-07 NB
Endosulfan §l 4.E-10 NB 1.E-06 NB 4.E-10 NB 1.E-06 NB
Endosulfan sulfate 2.E-10 NB 4.E-07 NB 2.E-10 NB 4.E07 NB
Endrin aldehyde 7.E-07 7E-08! 2E-03 | 2E-04| 7.E-07 7.E-08 2E03 | 2E-04
Endrin ketone 6.E-07 | 6.E-08| 2E-03 | 2E-04| 6E-07 | 6.E-08 | 2.E-03 | 2.E-04
Gamma Chiordane 2E07 | 4E08 | 4E-04 | 9.E05] 2.E07 4.E-08 4.E-04 | 9.E05
gamma-BHC (Lindane) 0.E+00 | 0.E+00] O0.E+00 | 0.E+00| O.E+00 | 0.E+00 | 0.E+00 | 0.E+00
Heptachior NB NB NB NB NB NB NB NB
Heptachlor epoxide NB NB NB NB NB NB NB NB
Methoxychior NB NB NB NB NB NB NB NB
Total PAHs 2.E-06 2.E-07 | 8.00E-03 | 8B.E-04 | 2.E-06 2.E07 8.E03 | 8.E-04
bis(2-ethythexyl)phthalate 0.E+00 NB 0.E+00 NB | 0.E+00 NB 0.E+00 NB
Di-n-butylphthalate 0.E+00 | 0.E+00| O0.E+00 | 0.E+00| O.E+00 | 0.E+00 0 v
Diethyiphthalate NB NB NB NB NB NB NB NB
Acenaphthylene v o . M - . - *
F’uoranthene - . L4 - * - - -
Benzo(b)ﬁuoranthene - - - - - - - »
Benzo(k)fluoranthene * . . . o . . *
Benzo(a)pyrene - . » - - - » .
Benzo(g,h,i)perylene - . - L » . - .
indeno(1,2,3-c-d)pyrene . . . . . . * .
Dibenz(a,h)anthracene . . . . * * . *
Dioxin - TEQ 1.E-05 1E-06 | 3.E-02 | 3.€-03| 1.E-05 1.E-06 3.E-02 | 3.E-03

"In this scenario, the mallard is assumed to ingest plants, sediment, and surface

water.
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Rasults of Food Chain Modeling
Sauget Area | Cresk Sector F
SCENARIO"
T-pe Sealion— | Tree Swalow—- |Malkart Duck—-Creek] Great Bise Heron— | Bald Eaghe—Creek
Creek Secior F ! Creex Sector F Sector ¥ Srai | Creek Sector F Fish Secwr F Fish
Insect ingesson— | insect Ingeston— | ingestion Based on | Ingestion--based on| ingestion—based on
Average shallow | Average comiened | BAFs from Average| BAF and avereage | BAF and average
sedmert shallow and deeg | shaliow sedment | shallow sediment | shallow sediment
t secgment
NOAEL | LOAEL i[ NOAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL
Harard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard
ICampound noex | moex | ndex | index | index | index | index | Wndex | index | index |
+D ] N8 | N8 NB NB N | N8 NB NB N8
4-08 G E+0C NB | 0 E+00 NB NE NB NE NB NE NB
NG N8B | N8B NB N8 NB N8 N8B NB NB
NS NB ' N8B NB NB NB NB NB NB NB
A NB N8B | NB NB NB NB NB NB NB NB
NB NB NB NB NB NB NB NB NB NB
JPentachiorophencl NE N8 | N8B N8 N8 NB N8 NB NB NB
AU, Total 3 E+00 NB ' JE«00 NB B.E-O4 NB 3E03 NB AE-06 NB
Antmony N | N8 N8B NB NB NB N8B N8B NB NB
Arsenc, Total 4E02 ! 2E02 4EQ02 | 2E02 | 6E-05 | 2E05 | 2E-06 | 7E07 | 3E09 | 1E-09
Total 1EQ3 | SEO4 1E03 | SE04 | 9E06 | 4E-06 | 1E05 | 6E-06 | 2E-08 | 9E-09
m Tonad NB | N8B NB NB N8 NB NS N8 NB NB
ICagmune, Total CE+90 4E01 GE00 | 4E-01 | 1EO4 | SE-06 | 0E+00 | OE+00 | 0.E+00 | 0.E+00
[Cwomwm, Tota 2E+08 4EQ1 2E+00 | 4E-01 | 2E04 | 5E05 | SE03 | 1E-03 | 6E-06 | 1.E06
ICopper. Totak SEQ! 4EO01 7EO1 | SEQ1 | 2E-0¢ | 2E-04 | 9E04 | TE-O4 | 1E06 | 8E-07
ran N8 NB NB NB NB NB NB NB NB NB
Lead Totat 1E-Q0C t1EOt 1E+00 | 1E-01 | 2E03 | 2E-04 ( 1EQ2 | 1E-03 | 1E05 | 1E06
Rdanganese 2E05 N8B 2E05 | NB [ 3E07T| N8 | 2E07| N8B [3EwW | N8
Mercury 2Ee01 2E°00 2E+01 | 26400 ' BEOD5 | 8E-056 | 1E+00 | 1601 | 1E03 | 1.E-04
RACkDOSIT TEO4 1E05 1EO04 | 1EO5 4EO7 | 4E08 | 2E06 | 2E07 | 2E09 | 2E-10
Nkl Tots 6EQ2 SEO2 6E02 ' SE02 2E05 | 2E-05 | 4E07 | 3E07 | SE-10 | 4E-10
Selgmnum OE«Q0 OE+00 OE+00 O0E+00 NE NE NE NE NE NE
Siver N8 NB NB NB N8 NB NB NB NB N8
Vanadum, Total 4E05 N8 4EO5 NB 3E-06 NB SEO7 NS 8E-10 N8B
Zng, Totad 4E+00 4EO01 4E*00 SEO1 2E03 | 2E-04 | 2E01 | 2E02 | 2E-04 | 3E0OS
Total PCBs 1E+81 1E+Q0 2E+02 2E+01 6E06 | 6E07 | 3E03 | 3E04 | 4E06 | 4E0O7
Toxal DOT TE-S0 7EQ1 1Ee®t 1E+00 9E-06 | 9E07 | 3E01 | 3602 | 3E04 | 3E05
A NB NB NB NB NB N8B NB NB NB NB
Apha Chiordane OE-0C OFE+00 OE+00 OE+00 1E09 | 3E-10 | 0E+00 | 0E+00 | 0E+00 | OE+00
deity-8HC OE-0C OE-00 OE-00 OE+00 SE-10 | 1E-10 | OE+00 | OE+00 | O.E+00 | 0.E+00
[o ] 0 E+00 N8B 0 E+00 N8B 1E07 NB 0 E+00 N8 0.E+00 NB
Engosultan | 0 E+00 NB 0 E+00 NB 2E-10 NB 0 E+00 NB 0E+00 NB
Engosuttan B 0 E+00 N8 0 E+00 NB 4E-10 N8 0 E+00 NB 0.E+00 NB
Engosutian sultae SE-O¢ NB 7E-04 NB 2E-10 NB 0.E+00 NB 0E+00 NB
Enann aitetyde CE-00 OE+*00 OE+00 OE+00 7YEO? | 7E-08 | OE+00 | 0E+00 | O.E+00 | 0.E+00
Endnn ketone 2E01 2E02 3EO01 3JE02 G6EO7 | 6E08 | 0E+00 | 0.E+00 | 0E+00 | O.E+00
Gammg Chiordane 8EO3 2EQ3 1E02 2E03 1E07 | 3E08 | OE+00 | 0E+00 | 0E+00 | 0.E+00
oamma-8HC (Lindane) OE+00 OE+00 OE+00 O0E+«00 NE NE NE NE NE NE
Heptachior NB NB NB NB NB NB NB NB NB NB
Heptachior epoxde NB NB NB NB NB NB NB NB NB NB
Methosychior NB NB NB NB NB NB NB NB NB NB
Tomad PAHS 6EO3 G6EO4 7EQ3 7EO4 SEO08 | SE09 | 4E08 | 4E09 | SE-11 | 5E-12
ba(2-ethwhexylphthalute 0 E+Q0 NS 0 E+00 NB NE NB NE NB NE NB
Dv-n-Dusylphthaiaoe OE+00 OE*Q0 OE+Q0 O0E+00 NE NE NE NE NE NE
Owsthyiphthainte N8 NB NB NB NB NB N8 NB NB NB
Aconaphitviene . . . . . . . . - -
w - . - L] L] . . - - -
Berzoduorantens . . . . . . . - . .
Berzoik uoranihene . . . . M * - - . -
w.w - . L] - - L] - - - -
iperylene . . . . . . . . . .
Indeno(1.2.3-c-dpyrens . . . . . . o . . .
Obenziahjsnivacens d . - . . . - - - .
O - TEQ 4Ee00 4EO01 GSEs0® 6EO01 6EO5 | 6E06 | 1E02 { 1E03 | 1E05 | 1.E-06

*The teota concentraions = these scenanos was modeled using site-specilic BAFs. The maltard was
2TUMed © N Gy, sediment. and surface water  The great biue heron was assumed 10 ingest
51 and surtace water  The eagie was assumed 10 ngest ksh and surface waler. The ree Swallow was
assumed 0 Ngest Nsects and surtace water  In a0dtion 10 ske-specific BAFs, the insect concentrations
for he Yee sealiow SCENAN0 ware Modeind ussng ierature BSAFs and Meralure regression eguations
{for some metals and PCBs)
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Table 7-20a
Results of Food Chain Modeling
Sauget Area | Creek Sector F

SCENARIO®
Female Muskrat-—- Female Muskrat—- Female Muskrat— Female Muskrat— Female Muskrat— River Otter-Dead
Creek Sector F Piant | Creek Sector F Plant| Creek Sector F Plant | Creek Sector F Plant | Creek Sector F Snall | Creek Sector F Fish
Ingestion—-Average | ingestion—Maximum | Ingestion—-Average | Ingestion—Maximum | ingestion—based on | Ingestion-—-based on
shallow sediment shallow sediment combined shallow combined shallow BAF and average BAF and average
and deep sediment | and deep sediment sediment shallow sediment
NOAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL
Hazard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard
Compound Index Index Index Index Index Index Index Index Index Index Index Index
2,4-D 6.E-05 1.E-05 6.E-05 1.E-05 6.E-05 1.E-05 6.E-05 1.E-05 6.E-05 1.E-05 1.E-08 3.E-08
2,4-DB 0.E+00 0.E+00 | 0.E+00 | O.E+Q0 0.E+00 | 0.E+00 | 0.E+00 | 0.E+00 NE NE NE NE
Dicamba 0.E+00 0.E+00 | 0.E+00 | 0.E+00 0.E+00 | 0.E+00 | 0.E+00 | 0.E+00 NE NE NE NE
Dichloroprop NB NB NB NB NB NB NB NB NB NB NB NB
MCPA 0.E+00 | 0.E+00 { O.E+00 { O.E+Q0 | 0.E+00 | 0.E+00 | O.E+00 | O.E+00 NE NE NE NE
MCPP 0.E+00 0.E+00 | 0.E+00 | 0.E+00 0.E+00 | 0.E+00 | 0.E+00 | O.E+00 NE NE NE NE
Pentachlorophenol 0.E+00 0.E+00 | 0.E+00 | 0.E+00 { 0.E+00 | 0.E+00 | O.E+00 | 0.E+00 NE NE NE NE
Aluminum, Total 5.E+01 5.E+00 | 7.E+01 7.E+00 5.E+01 5.E+00 | 7.E+01 7.E+00 3.E+02 3.E+01 1.E-02 1.E-03
Antimony 9.E-01 9.E-02 1.E+00 1.E-01 9.E-01 9.E-02 1.E+00 1.E-01 2.E+00 2.E-01 3.E-05 3.E-06
Arsenic, Total 1.E-01 NB 1.E-01 NB 1.E-01 NB 1.E-01 NB 4.E-01 NB 4 E-06 NB
Barium, Total 5.E-02 4.E-02 6.E-02 4 E-02 5.6-02 4 E-02 6.E-02 4.E-02 5.E-02 4.E-02 1.E-05 8.E-06
Beryllium, Total 2.E-03 2.£-04 3.£-03 2.€-04 2.E-03 2.E-04 3.E-03 2.E-04 2.E-03 2.E-04 6.E-07 5.E-08
Cadmium, Total 1.E-01 1.E-02 2.E-01 2.E-02 1.E-01 1.E-02 2.E-01 2.E-02 6.E-01 6.E-02 1.E-05 1.E-06
Chromium, Total 3.E-05 NB 4.E-05 NB 3.E05 NB 4 E-05 NB 3.E-04 NB 4.E-08 NB
Copper, Total 1.E-01 8.E-02 1.E-01 1.E-01 3.E-01 2.E-01 1.E+00 8.E-01 2.E+00 | 2.E+00 7.E-05 5.E-05
lron NB NB NB NB NB NB NB NB NB NB NB NB
Lead, Total 1.E-01 1.E-02 2.E-01 2.E-02 1.E-01 1.E-02 2.E-01 2.E-02 7.E-01 7.E-02 4 E-05 4 E-06
Manganese 1.E-02 3.E-03 2.E-02 6.E-03 1.E02 3.E-03 2.E-02 6.E-03 1.E-02 3.E-03 2.E-06 7.8-07
Mercury 5.E-02 1.E-02 1.E-01 2.E-02 5.E-02 1.E-02 1.E-01 2.E-02 5.E-02 1.E-02 5.E-03 9.E-04
Molybdenum 6.E-02 6.E-03 1.E-01 1.E-02 6.E-02 6.E-03 1.E-01 1.E-02 6.E-02 6.E-03 1.E-05 1.E-06
Nickel, Total 4 E-02 2E-02 | 6E-02 | 3.E-02 4.E-02 2,E-02 6.E-02 3.€-02 1.E-01 7.E-02 3.E-08 2.E-06
Selenium 0.E+00 0.E4+00 | 0.E+00 | 0.E+00 | O.E+00 | O.E+00 | O.E+00 | O0.E+00 NE NE NE NE
Silver 0.E+00 0.E+00 | 0.E+00 | O.E+00 | O.E+00 | 0.E+00 | O.E+00 | O0.E+00 NE NE NE NE
Vanadium, Total 5.E-01 5.E-02 7.E-01 7.E-02 5.E-01 5.E-02 7.E-01 7.E-02 5.E-01 5.E-02 1.E-04 1.E-05
Zinc, Total 1.E-1 5.E-02 1.E-01 7.E-02 2.E-01 8.€-02 3.E-01 1.E-01 4. E-01 2.E-01 4.E-04 2.E-04
Total PCBs 1.E-03 6.E-04 2.E-03 9.E-04 1.E-02 7.E-03 1.E-01 5.E-02 2.E-02 1.E-02 6.E-05 3.E05
Total ODT 1.E-04 2E-05 1.E-04 3.E-05 1.E-04 2.E-05 1.E-04 3.E-05 1.E-04 2.E-05 2.E-05 3.E-06
Aldrin 2.E-03 4.E-04 2.E-03 4.6-04 2.E-03 4 E-04 2.E-03 4.E04 6.E-05 1.E-05 1.E-08 3.E-09
Alpha Chiordane 4 E-08 2.E-06 6.E-06 3.E-06 4.E-06 2.E-06 6.E-06 3.E-06 4.E£-06 2.E-06 9.E-10 5.E-10
delta-BHC 5.E-05 5.E-06 5.E-05 5.E-06 5.E-05 5.E-06 5.E-05 5.E-06 5.E-05 5.E-06 1.E-08 1.E-09
Dieldrin 1.E-03 1.E-04 1.E-03 1.E-04 1.E-03 1.E-04 1.E-03 1.E-04 1.E-03 1.E-04 3.E-07 3.E-08
Endosulfan | 5.E-05 NB 1.E-04 NB 5.E-05 NB 1.E-04 NB 5.E-05 NB 1.E-08 NB
Endosulfan Il 9.E-05 NB 1.E-04 NB 9.E-05 NB 1.E-04 NB 9.E-05 NB 2E-08 NB
Endosulfan sulfate 5.E-05 NB §.E-05 NB 5.E-05 NB 5.E-05 NB 5.E-05 NB 1.E-08 NB
Endrin aldehyde 5.E-04 5.E-05 8.E-04 8.E-05 5.E-04 5.E-05 8.E-04 8.E-05 5.E-04 5.E-05 1.E-07 1.E-08
Endrin ketone 4.E-04 4EC5 | 6.E04 | 6.E-05 4.E-04 4E-05 | 6.E-04 6.E-05 | 4E-04 4.E-05 | 9.E-08 9.E-09
Gamma Chiordane 6.E-04 3.E-04 6.E-04 3.E-04 6.E-04 3.E-04 6.E-04 3.E-04 4 E-04 2.E-04 2.E-09 1.E-09
igamma-BHC (Lindane) 0.E+00 | 0.E+00 | O.E+00 | 0.E+00 | 0.E+00 | 0.E+00 | O.E+00 | 0.E+00 NE NE NE NE
Heptachlor 7.E-03 7.E-04 ?.E-03 7.E-04 7.E-03 7.E-04 7.E-03 7.E-04 2.E-05 2.E-06 5.E-09 5.E-10
Heptachlor epoxide 1.E-04 1.E-05 1.E-04 1.E-05 1.E-04 1.E-05 1.E-04 1.E05 1.E-04 1.E-05 2.E-08 2E-09
Methoxychior 1.E-05 5.E-06 2.E-05 8.E-06 1.E-05 5.E-06 2.E-05 8.E-06 1.E-05 5.E-06 2.E-09 1.E-09
T0t2| PN_ls - * - - - - - - L - - -
bis(2-ethyihexyl)phthalate 0.E+00 0.E+00 | 0.E+00 { 0.E+00 0.E+00 0.E+00 | 0.E+00 0.E+00 NE NE NE NE
Di-n-butyiphthalate 0.E+00 0.E+00 | O.E+00 | O0.E+00 0.E+00 0.E+00 { 0.E+00 | 0.E+00 NE NE NE NE
Diethylphthalate 0.E+00 NB 0.E+00 NB 0.E+00 NB 0.E+00 NB NE NB NE NB
Acenaphthylene NB NB NB NB NB NB NB NB NB NB NB NB
Fluoranthene 5.E-08 NB 5.E-06 NB 5.E-08 NB 5.E-06 NB 5.E-06 NB NE NB
Benzo(b)fiuoranthene NB NB NB NB NB NB NB NB NB NB NB NB
Benzo(k)fluoranthene NB NB NB NB NB NB NB NB NB NB NB NB
Benzo(a)pyrene 1.E-01 1.E-02 1.E-01 1.E-02 1.E-01 1.E-02 1.E-01 1.6-02 NE NE NE NE
Benzo(g.h,i)perylene NB NB NB NB NB NB NB NB NB N8B NB NB
Indeno(1,2,3-c-d)pyrene NB NB NB NB NB NB NB NB NB NB NB NB
Dibenz(a,h)anthracene NB NB NB NB NB NB NB NB NB NB NB NB
Dioxin - TEQ 7.E-01 7.E-02 | 1.E+00 | 1.E-01 7.E-01 7.E-02 | 1.E+00 | 1.E-01 3.E+00 | 3.E-01 2.E-03 2.E-04

3in this scenario, the muskrat was assumed to ingest biota (plants or snails), sediment, and surface water. The snail scenario is
based on modeled snail concentrations using site-specific BAFs. The river otter is assumed to ingest fish, sediment, and
surface water; the fish concentrations are modeled based on site specific BAFs.

Notes:

NE = Not evaluated (not detected in biota and, therefore, no BAF could be calculated)

NB = Benchmark not available

Average scenario uses area use factors and migration factors where appropriate

Maximum scenario assumes receptor is restricted to site

* PAHs were evaluated as total PAHs for birds, but for individual compounds for mammals
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SCENARIO'
Rover Otier— | Rver OtierBormow || River Otier— | River Otier—Bormow,
Borrow P¢ Fish | Pt Frsh Ingesson— Borrow Pt Fsh | Pt Fish ingeson—
ngEShon— Mazamum shallow | ingestion— A Mapdamum
Average shollow sechment combined shallow | combined shallow
sediment and deep sediment| and deep sediment
NOAEL | LOAEL| NOAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL
Hazard | Hazard| Hazard Hazard | Hazawd | Hazard | Hazand | Hazard
[Compound Index Index Index index index ndex Index Index
40 9E08 |2E08| 9E-06 2ED6 | 9E08 | 2E08 | 9E06 | 2E-06
408 3EO06 |9EQ7T| IED4 1E-O4 3ED6 | SEO7 | 3E04 | 1EO4
1E05 [3E06| 1E03 | 3EO4 | 1E05| 3E06 | 1E03 | 3IEO4
N8 NB N8 N8 N8 NB N8B NB
A SEO4 | 2E04| 6E-02 2E02 | SEO04 | 2E04 | 6E02 | 2E02
GE+00 |0E+00| O.E+00 | OE+00 | 0.E+00 | 0.E+00 | OE+00 | 0.E+00
JPentachiorophenci 6EO8 |6EO7| 6E-04 6EO5 | 6EO6 | 6EO7 | 6E-04 | 6 E-05
[Amenam, Total 2E01 | 2E02 | 2E+01 2E+00 | 2EOt | 2E-02 | 2E+01 | 2E+00
JAngmony JEOs |3E05| 3E02 3E03 | 3EO4 | 3EOS | 3E02 | 3EO3
Arsenic, Total 6 EO5 NB 7EQ3 NB 6. E05 NB 7E03 NB
Total 2EO4 | 2E04 | 3E-02 2E02 | 2E04 | 2E04 | 3E02 | 2E02
Total TEO08 | 6E0Q7 | BE-O4 TEDS | TE08 | 6. E07 | 8E-D4 | 7E05
Totad 2E05 {2E06| 2E03 | 2E04 | 2E05 | 2E06 | 2E03 | 2E04
Total 4 EQ7 N8 TEO5 N8B 4 EQ7 N8 7E05 NB
Copper. Total TEO¢ [ 1E04| 2E02 | 2E-02 | 1.EO4 | 1.EO4 | 4E02 | 3EO2
ron: N8B NB N8 NB NB N8 NB NB
lLead. Total 1EO04 [1EQ5| 2E02 | 2E03 | 1E04 | 1E05 | 2E02 | 2E03
RAanganese 1EO08 | 4EO5 | 2E-02 5.E-03 1E04 | 4EO0S5 | 2E02 | SEO3
Rdercury SEL3 | 2E03 | 2E+00 | S5E0! | SE03 | 2E03 | 2E+400 | 5E-01
Aolyboen 8EO5 BEO8 | 1EL2 1EQ3 | 8EO5| BE08 | 1E02 | 1EMX
Ncikel. Totaé 1E05 SEO8: YE03 | 6EO4 | 1ED5| SE06 | 1£03 | 6E-04
S 4 EL3 3EO03 TEO1 4 E-01 4E03 ] 3E03 | TE01 | 4E-O1
Siver ! AEO07 3IEO08 3IEOS 3E06 | 3EO7 | 3E08 | 3E05 | 3E08
Vanadum. Towl 1EO03 1E04 2EO 2E-02 1E-03 | 1.E-04 | 2E01 | 2EQ02
Znc. Totaé IEO04 2EO04 4E-02 2E02 | 3EO4 | 2E04 | 4E02 | 2EQ2
Tosal PCBs 1E63 7E04 3EO1 1.E-01 1E03 | 7E04 | 3E01 | 1EO1
Total DOT 4E05 7E06 6E-O3 1E03 (4ED5 | TEO6 | 6E03 | 1EO3
Al OE+00 0E«00 O.E+00 | 0.E«OD | O E«00 |0.0.E«00| 0.E+00 | 0.E+00
Alphs Chiordane 3E08 2E06 7EO4 4ED4 | 3EQ6 | 2E06 | TEO4 | 4E-O4
delta-BHC 2EQ7 BEO8 2EO5 2E06 | 2E07 | 2E08 | 2E05 | 2E-06
Owaicirin 3EO7 2EO7 3EQ5 | 3E06 | 3E07 | 3EO8 | 3EO5 | 3ECS
Endosulian | 2E07 NB 3EOS NB 2E07 NB IE05 NB
Endosulian H 0E+00 N8B 0 E+00 NB 0 E+00 NB 0.E+00 NB
Endosulian sulate 4 EO7 NB 6.E-05 NB 4 EO7 NB 6 E-05 NB
Endnn aldehyde 4EQ7 4E08 SEO5 | SEO06 | 4EO7 | 4E08 | S5E05 | S5E06
Endrn ketone 2EO07 2E08 2E-05 2E08 | 2EQ7 | 2E08 | 2E05 | 2E06
Gamma Chiordane 6EO6 3E08 1EO3 6EO4 | 6E06 | 3E08 | 1.E03 | 6 EO4
gamme-BHC (Lindane) GEO® G6E-10 6E-07 6EO8 | 6E09 | 6E-10 | 6E07 | 6E08
Haptachior 3EO0S 3EL8 3EO3 3EO04 | AEO5 | 3E08 | 3E03 | AE04
Hegptachior epoxade 3EO07 3EO08 3EOS 3E06 | 3EO7 | 3EO8 | 3EO5 | 3E06
OE+00 QE+00 OE+00 0 E+00 }OE«D 0.E+00 | 0.E+00 | 0.E+00
T“ P”.h - . . . i . L] - -
bs{2-ethyihexylphhaiate 3E05 3E06 3EL3 3ED4 3EO05 | 3EO06 | 3E03 | 3E04
Dw-n-dutyiphihgiate 2EQ7 SEO08 2EO05  SE06 2E0Q7 | SEO8 | 2E05 | 5E06
Dvethwiphthakate 2E-08 NB 2E-06 NB 2E-08 NB 2E-08 NB
Acenaphthylene N8 N8 N8B N8 NB NB NB N8B
FRuoranthene 0 E+00 NB 0 E+00 NB 0 E+00 NB 0.E+00 NB
Berzo®)uoranthense NB NB N8B N8B NB NB NB NB
Berzo(k ucranthene NB NB NB NB N8 NB NB NB
Beran{alpyrene O0E+00 OE-0C OFE+00 OE+00 CE+00! 0E+«00 | 0.E+00 | 0 E+00
Benzo(g hu)perylene NB NB NB NB NB NB NB NB
indeno{1.23-c-dpyrene NB N8 NB NB NB NB NB NB
Ddbenz(a.han@racene NB N8 NB NB | NB N8B NB NB
Dwomin - TEQ SEQO3 SEO4 B8E-O1 BEN2 | 5E03 | SE04 8E-01 | 8E-O2
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Table 7-20b
Results of Food Chain Modeling
Sauget Area | Borrow Pit Lake

SCENARIO?
Great Blue Heron— | Great Blue Heron-{ Great Blue Heron—
Borrow Pit Fish Borrow Pit Fish Borrow Pit Fish

Ingestion-Average Average™* Ingestion-Maximum

NOAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL

Hazard | Hazard { Hazard | Hazard | Hazard | Hazard
Compound Index Index | Index | Index Index Index
2,4-D NB NB NB NB NB NB
2,4-DB 2.E-05 NB 1.E-08 NB 3.E-05 NB
Dicarmba NB NB NB NB NB NB
Dichloroprop NB NB NB NB NB NB
MCPA NB NB NB NB NB NB
MCPP NB NB NB NB NB NB
Pentachlorophenol NB NB NB NB NB NB
Aluminum, Total 4.E-02 NB 3.E-05 NB 8.E-02 NB
Antimony NB NB NB NB NB NB
Arsenic, Tota) 8.E-05 | 3.E-05 | 5.E-08 | 2.E-08 1.E-04 5.E-05
Barium, Total 3.E04 | 1E04 | 2E07 | 9E08 | 7.E-04 3.E-04
Beryllium, Total NB NB NB NB NB NB
Cadmium, Total 0.E+00 | 0.E+00 | 0.E+00 | 0.E+00 | 0.E+00 | 0.E+00
Chromium, Total 5.E02 | 1.E-02 | 3.E05 | 7.E06 | 9.E-02 2.E-02
Copper, Total 3E03 | 2E03 | 2E06 | 1.E06 | B6.E-03 4.E-03
tron NB NB NB NB NB NB
Lead, Total 4E02 | 4E-03 | 3E-05 | 3.E-06 | 8.E-02 8.E-03
Manganese 2.E-05 NB 2.E-08 NB 8.€-05 NB
Mercury 4,E+00 | 4.E-01 | 3.E-03 | 3.E-04 | 1.E+01 1.E+00
Molybdenum 4E05 | 4E-06 | 3.E-08 | 3E<09 | 5.E-05 5.E-06
Nickel, Total 5.E-06 | 4.E-06 | 3.E-09 | 2E09 | 9.E-06 6.E-08
Selenium 1E01 | 6E02 | 8.E05 | 4.E-05 | 2.E-01 1.E-01
Silver NB NB NB NB NB NB
Vanadium, Total 3.E-05 NB 2.E-08 NB 6.E-05 NB
Zinc, Total 2.E-01 3.E-02 | 2E-04 | 2E-05 | 4.E-01 4.E-02
Total PCBs 6.E-02 | 5.E-03 | 3E-05 | 3.E06 | 1.E-01 1.E-02
Total DDT 5.E-01 | 5.E-02 | 3.E04 | 3.E-05 | 1.E+00 | 1.EO01
Aldrin NB NB NB NB NB NB
Alpha Chlordane 9.E-05 | 2.E-05 | 6.E-08 | 1.E-08 | 3.E-04 5.E-05
deita-BHC 1.E07 | 3.E08 | 8.E-11 | 2.E-11 2.E-07 4.€-08
Dieldrin 4.E-07 NB 3.E-10 NB 6.E-07 NB
Endosulfan | 8.E-09 NB 5.E-12 NB 1.E-08 NB
Endosulfan }j 0.E+00 NB | 0.E+00| NB 0.E+00 NB
Endosuifan sulfate 1.E-08 NB 7.E-12 NB 1.E-08 NB
Endrin aldehyde 1.E05 } 1.E-06 | 7E09 | 7.E-10 | 1.E-05 1.E-06
Endrin ketone 9.E-06 | 9.E07 | 6.E-09 | 6.E-10 | 1.E-05 1.E-08
Gamma Chiordane 2E-04 | 3605 1.EO7 | 2E08 | 4.E-04 98.E-05
gamma-BHC (Lindane) 6.E08 | 6.E-09 | 4.E-11 | 4E-12 | 9.E-08 | 9.E-09
Heptachior NB NB NB NB NB NB
Heptachlor epoxide NB NB NB NB NB NB
Methoxychlor NB NB NB NB NB NB
Total PAHs 3.E-04 | 3.E-05 | 2E07 | 2.E-08 | 3.E-04 3.E-05
bis(2-ethylhexyl)phthalate 2E-02 NB 1.E-05 NB 3.E-02 NB
Di-n-butylphthalate 1E-02 | 1.E-03 | 7.E06 | 7.EQ7 | 1.E-02 1.E-03
Diethylphthalate NB NB NB NB NB NB
Acenaphthylene * * * * * *
Fluoranthene * * * * * *
Benzo(b)fiuoranthene * * * * . *
Benzo(k)fluoranthene . v . * v .
Benzo(a)pyrene * * * * . *
Benzo(g,h.i)perylene * * * * * *
Indeno(1,2,3-c-d)pyrene * ¢ ¢ . . *
Dibenz(a,h)anthracene * * . * * *
Dioxin - TEQ 6.E02 | 6.E-03 | 4E05] 4.E06 | 1.E-01 1.E-02

2The great biue heron is assumed 1o ingest fish and surface

water.

**Indicates sensitivity analysis using larger foraging

area (3 mile radius)
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Tabile 7-20b

Results of Food Chain Modeling
Sauget Area | Borrow Pit Lake
SCENARIO®
Female Musirat— Fermale Musirat- | Female Muskrat— |  Female Musioal—
Borrow Pt Clam Bormow Pt Clam Borrow Pit Clam Borrow Pt Clam
ngesson-Average | ingeston-Maamum | ingestion-Average| Ingestion-Maimum
shallow secment shallow sedmment | combined shallow | combined shallow and|
and deep deep sediment
NGAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL | NOAHL. | LOAEL
Hazard | Hazard | Hazard Hazard | Hazard | Hazard | Hazard Haxard
index ndex index Index index | index index Index
<0 IEDS 6 E-06 JEOS 6 E-06 3E05 | 6E06| 3EO5 6.E-06
408 CE*OC | OE«00 | OE+«00 | OE+00 | CE+00 | 0.E+00| 0E+00 | O0E+00
CE*00 | OE+00 | OE+00 | OE+00 | O.E«00 | 0.E+00| O0E+00 | 0.E+00
NB N8B NB NB NB NB NB NB
A CE+00 | OE+00 | OE«00 | OE+OO | 0.E+00 | 0.E+00| O.E+00 | O.E+00
6 E-Ot 2E01 6 E-01 2E01 | 6E01 | 2E-01 | 6.E-01 2E0
JPentachiorophenol CE+«O0 | OE+00 | OE+00 | OE+00 | 0.E+00 | 0.E+00| OE+00 | 0E+00
A Tokat 4E+01 | 4E+00 | SE+01 | SE+00 | 4AE«01 | 4AE+00| SE+0O1 S.E+00
JAngmony S EQ2 9 E-03 9 E-02 9E03 | 9E02 | 9E03| 9E-02 9.E-03
JArsenmc, Total 2E-01 NB 2 E-01 NB 2E-01 NB 2E01 NB
Totad 8EQ2 | 6EQ2 1.E01 8EQ2 | 8EQ2 | 6E02| t1.E-O1 8.E02
Siwm, Total 2EC3 2E-04 3EO3 2EO04 | 2E03 | 2E04 | 3EO3 2E04
Totad 6 E-02 6 EQ3 7E02 TEQ 6E02 | 6E03]| 7E02 7E03
Total 1EC4 NB 2E-04 NB 1E-04 NB 2E04 NB
iCaopoer. Total 4EQ2 3E02 4 E02 3EQ2 | 3E02 | 3E02]| 1E01 8.E-02
NB NB N8 NB NB NB NB NB
Total 3JEC2 3E03 4E02 4EQ03 | 3EC2 | 3E3| 4E02 4E03
5 E-Q2 1E-02 7 E-02 2E02 | 5E02 | 1E02| 7E02 2E02
1EQ2 2E03 1E02 3E03 | 1E02 | 2E03| 1E02 3E03
SEQ2 5 E-O3 6 E-02 6E03 | SE02 | SE03| 6E02 6.E-03
Totad 4EQ3 2E03 4E03 2E03 4E03 | 2E03| 4E03 2E-03
OE+00 | OE«00 | OE«00 | OE+00 | 0.E«00 | 0.E+00| 0.E+00 | OE+00
4 EO¢ 4E05 4E04 4EQ5 | 4EO04 | 4E05| 4E04 4E05
‘anadium, Total S5 E-O1 S E02 6 E-01 6E02 | SE-01 | SEQ2]| 6E-0 6.E-02
[Zinc. Totad SE0R 2E02 7E02 4EQ2 | SE02 | 3E02| 1EO SE02
[Total PCBs OE+00 | OE*00 | OE«00 | OE+00 | BED4 | 4E04| 1E02 SEO3
[Total DOT 2E05 4 E08 4 E-05 9E06 | 2E-05 | 4. E-06 | 4E-05 9.E-06
O0E«00 | OE+00 | OE+00 | OE+00 | 0.E«00| 0E+00 | O.E+00
9 EQ7 4E06 2E06 | 2E06 | 9. E07 | 4.E-06 2E06
2E05 2E-04 2E05 | 2E04 | 2E05 | 2E-04 2E05
1EO5 1E04 1EOQ5 | 1E04 | 1.EOS5| 1EO04 1.E05
NB 1.E04 NB 7E05 NB 1E-04 NB
NB 0 E+00 NB 0.E«00 NB 0.E+00 NB
NB 2E-04 NB 1E04 NB 2E-04 NB
2E05 2E-04 2E05 | 2E-04 | 2E05| 2E-04 2E05
1E05 1E04 1E05 | 1tE04 | 1E05]| 1E04 1.E-05
2E06 3E-06 2E06 | 3E06 | 2E08 | 3 E06 2E06
2E-07 2E-08 2E07 | 2€08 | 2E07| 2E-08 2E07
8 E-04 8EO3 8EO4 | BEO3 | 8EO04| BEO3 8 E04
1EO05 1E04 1EO05 | 1E04 | 1EO5| 1E04 1E05
IEO04 SEO4 3EO4 | BEO4 | IEO4| GE-O4 3E-04
SE-O04 8EO3 BEO4 | SE03 | 5SE04| 8E-O3 8. E-04
OE«00 | OE+«00 | OE«00 | O.E+00 | 0.E«00| OE+00 | O.E+00
NB 2E-05 N8 1E05 NB 2E05 NB
NB NB N8B NB NB NB N8
NB 0 E+00 NB 0.E+00 NB 0.E+00 NB
NB NB NB NB NB NB N8
NB NB NB NB NB NB N8B
0E+00 | OE+O00 | OE«00 | OE+Q0 | 0.E+00| O0.E+00 | OE+00
NB NB NB NB NB NB NB
NB NB NB NB NB NB NB
NB NB NB NB NB NB N8
1 E-02 2E-01 2EQ02 | 1€01 | 1E02| 2E0 2EQ02
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Table 7-20b

Resuits of Food Chain Modeling
Sauget Area | Borrow Pit Lake

SCENARIO*
River Otter~ | River Otter~Borrow Pit] River Ofter~Borrow | River Otter—-Borrow
Bomow Pit Clam Clam Ingestion- Pit Clam Ingestion— | Pit Clam Ingestion-
Ingestion—-Average| Maximum shallow Average combined | Maximum combined
shallow sediment sediment shallow and deep shaliow and deep
sediment sediment
NOAEL| LOAEL | NOAEL | LOAEL NOAEL | LOAEL | NOAEL | LOAEL
Hazard | Hazard | Hazard Hazard Hazard | Hazard | Hazard | Hazard
Compound Index Index Index Index Index index Index Index
2,4-D 9.E-08 | 2.E08 { 9.E-06 2.E-06 9.E-08 2.E-08 9.E-06 2.E-06
2,4-DB 0.E+00 | 0.E+00 | 0.E+00 | O0.E+00 0.E+00 | 0.E+00 | O0.E+00 | 0.E+00
Dicamba 0.E+00 | 0.E+00 | 0.E+00 0.E+00 0.E+00 | 0.E+00 0.E+00 | 0.E+00
Dichloroprop NB NB NB NB NB NB NB NB
MCPA 0.E+00 | 0.E+00 | 0.E+00 | O.E+00 0.E+00 | 0.E+00 | O0.E+00 | 0.E+00
MCPP 3E03| 1.E03 | 3.E01 1.E-01 3E-03 1.E-03 3.E-01 1.E-01
Pentachlorophenol 0.E+00 | 0.E+00 | 0.E+00 | O.E+00 0.E+00 | 0.E+00 | O0.E+00 | O.E+00
Aluminum, Total 1.E-01 | 1.E-02 | 2.E+01 2. E+00 1.E-01 1.E02 2.E+01 2.E+00
Antimony 3E-04 | 3.E05 | 3.E02 3.E-03 3.E-04 3.E-05 3.E-02 3.E-03
Arsenic, Total 9.E-04 NB 9.E-02 NB 9.E-04 NB 9.E02 N8
Barium, Total 2E04 | 2E04 | 3.E-02 2E-02 2.E-04 2.E-04 3.E-02 2E-02
Beryllium, Total 7.E-06 | 6.E-07 8.E-04 7.E-05 7.E-08 6.E-07 8.E-04 7.E-05
Cadmium, Total 3.E04 | 3.E05 | 3.E-02 3.E03 3.E-04 3.E-05 3.E-02 3.E-03
Chromium, Total 6.E-07 NB 9.E-05 NB 6.E-07 NB 9.E-05 NB
Copper, Total 1.E-04 | 1.E04 | 2E-02 1.E-02 1.E-04 1.E-04 3.E-02 3E-02
Iron NB NB NB NB NB NB NB NB
Lead, Total 1.E-04 | 1.E05 | 1.E-02 1.E-03 1.E-04 1.E-05 1.E-02 1.E-03
Manganese 1.E04 | 4E-05 | 2.E-02 5.E-03 1.E-04 4.E-05 2.E-02 5.E-03
Mercury 3.E05| 7.E-06 | 4.E-03 9.E-04 3.E05 7.E-06 4.E-03 9.E-04
Molybdenum 8E05| 8E06 | 1.E-02 1.E-03 8.E-05 8.E-06 1.E-02 1.E-03
Nickel, Total 1.E05 | 5.E-06 | 1.E-03 6.E-04 1.E05 5.E-06 1.E-03 6.E-04
Selenium 0.E+00 | 0.E+00 | 0.E+00 | O.E+00 0E+00 | O.E+00 | 0.E+00 | O.E+00
Silver 2E-06 | 2E07 | 2E-04 2.E-05 2.E-06 2.E07 2.E-04 2.E-05
Vanadium, Total 1.E03 | 1.E04 | 2.E-01 2E-02 1.E-03 1.E-04 2E-01 2E-02
Zinc, Total 2E04 | 1.E-04 | 3E-02 2E-02 2.E-04 1.E-04 4.E-02 2E-02
Total PCBs 0.E+00 | 0.E+00 | 0.E+00 | O.E+00 3.E-06 1.E-06 3.E-03 2.E03
Total DDT 6.E08 | 1.E08 | 1E-05 3.E-06 6.E-08 1.E-08 1.E-05 3.E-06
Aldrin 0.E+00 | 0.E+00 | O.E+00 | O.E+00 0.E+00 | O.E+00 | 0.E+00 | 0.E+00
Alpha Chlordane 5E09 | 3E09 | 1.E06 6.E-07 5.E-09 3.E-09 1.E-06 6.E-07
delta-BHC 2E07 | 2E08 | 2E-05 2.E-06 2EQ7 2.E-08 2.E-05 2E-06
Dieldrin 3.E-07 | 3.E-08 | 3.E-05 3.E-06 3E-07 3.E-08 3.E-05 3.E-06
Endosulfan { 2.E07 NB 3. E-05 NB 2E-07 NB 3.E-05 NB
Endosulfan |l 0.E+00 NB 0.E+00 NB 0.E+00 NB 0.E+00 NB
Endosulfan sulfate 4.E07 NB 6.E-05 NB 4 E-07 NB 6.E-05 NB
Endrin aldehyde 4E-07 | 4E08 | 5.E-05 5.E-06 4E-07 4.E-08 5.E-05 5.E-06
Endrin ketone 2E07 ] 2E-08 | 2E-05 2.E-08 2.E07 2.E08 2.E-05 2.E-08
Gamma Chlordane 9.E09 ) 5E-09 | 1.E-06 5E-07 9.E-09 5.E-09 1.E-08 5.E-07
gamma-BHC (Lindane) 6.E09 | 6.E-10 | 6.E-07 6.E-08 6.E-09 6.E-10 8.E-07 6.E-08
Heptachlor 4E05 )| 4E06 | 4.E03 4.E-04 4.E-05 4.E-06 4.E-03 4.E-04
Heptachlor epoxide 3.E-07 { 3.E08 | 3.E05 3.E-06 3.E07 3.E-08 3.E-05 3.E-06
|Methoxychlor 3E06| 1.E06 | 3.E-04 1.E-04 3.E-06 1.E-06 3.E-04 1.E-04
Tobl PAHs - * - - * - - -
bis(2-ethylhexyl)phthalate 2E05| 2E-08 | 4.E-03 4 E-04 2E-05 2.E-08 4.E-03 4E-04
Di-n-butylphthalate 0.E+00 | 0.E+00 | O.E+00 | O.E+00 0.E+00 | 0.E+00 | O0.E+00 | 0.E+00
Diethylphthalate 7.E-08 NB 1.E-05 NB 7.E-08 NB 1.E-05 NB
Acenaphthylene NB NB NB NB NB NB NB NB
Fluoranthene 0.E+00 NB 0.E+00 NB 0.E+00 NB 0.E+00 NB
Benzo(b)fluoranthene NB NB NB NB NB NB NB NB
Benzo(k)fluoranthene NB NB NB NB NB NB NB NB
Benzo(a)pyrene 0.E+00 | 0.E+00 | 0.E+00 0.E+00 0.E+00 | 0.E+00 | O.E+00 | 0.E+00
Benzo(g,h,i)perylene NB NB NB NB NB NB NB NB
Indeno(1,2,3-c-d)pyrene NB NB NB NB NB NB NB NB
Dibenz(a,h)anthracene NB NB NB NB NB NB NB NB
Dioxin - TEQ 4E04 | 4.E05 | 6E-02 6.E-03 4.E-04 4.E-05 6.E-02 6.E-03

Page 4 of 6

“In this scenario, the river otter is assumed to ingest clams, sediment, and surface water.




Table 7-20b

SCENARIO®
Mallard Duck— Makad Duck— Mallard Duck— | Maliad Duck—Bomow
Borrow Pt Stvwnp | Borrow Pt Shamp | Bormow Pt Shamp | PR Shrimp ingesion-
ingeston-Average | Ingestion-Maamum|  Ingestion-Average | Maximum combined
shaliow sedement | shallow sediment combened shallow shallow and deep
anc deep sediment sediment
NOAEL | LOAEL | NOAEL | LOAEL { NOAEL | LOAEL | NOARL | LOAEL
Hazard | Hazard | Hazard | Hazard | Hazard | Harard | Hazard | Hazard
Compound ndex | index Index index | Index Index Index Index
240 NB N8 N8 NB NB NB NB NB
408 0 E«00 N8 0 E+00 NB 0 E+00 NB 0.E+00 NB
Dutamd NB NB NB NB NB NB NB NB
Dhioroprog NB N8B NB N8 NB NB NB NB
CPA NB NB NB NB NB NB NB NB
CPF N8B NB NB NB N8B NB NB NB
Total 2E® NB 3E-01 NB 2E03 NB 3E0 NB
0 NB N8B N8B NB NB NB N8B NB
xc. Total 4EO05| 2E05 | SE03 | 2E-03 4 E05 2E05 S.E03 2E03
Totad 2E0¢t | 1E04 | 3EQ2 2E02 2E-04 1.E-04 3E-02 2E02
Total NB NB NB NB NB NB NB NB
d Totad 2EO05] 1E08 | 3E03 | 2E-04 2E05 1 E-06 3E03 2E04
Ciwo Total 1E03 | 2E04 | 1.E01 | 3E-02 1E03 2E-04 1.E-01 3E02
opper. Total BED4 | 4EO4 | 7E02 | 6E-02 6 E-04 4E04 8 E-02 6.E-02
0 NB NB NB N8B NB NB NB NB
d. Total 2E03 | 2E04 | 2EQt1 | 2E-02 2E03 2E04 2E-0n 2E02
ang e 2E05 NB 2E03 NB 2E05 NB 2E-03 NB
D 2EO04 | 2E05 | 4E02} 4E-03 2E-04 2EQ05 | 4E02 4.E03
Diybd 3JEO08 | IEQ7 | SEO4 | 5EO5 3E06 3E07 SE04 SE05
Cel. Total SBEO8| 6ED8 | 1EC3| 8E-O4 8 E-06 6 E-06 1603 8 E-04
S OE+00| OE+00 |OE+00| OE+00 | OE+«00 | OE+00 { 0.E+00 | 0.E+00
[S NB NB NB NB NB NB NB NB
ad Total 4EO05 NB 6 E-03 NB 4.E05 NB 6.E03 NB
[2 Total 4EO03 | 4EO4 | SEOY1 | 5E02 4 E03 4.E-04 760 7E02
otal PCBs OE+00 | OE+00 | 0E+00 | 0 E+00 4 E-08 4 €07 6.E03 6.E-04
ol 0OT JEO5 | IED8 | 7TEG3 | 7ED4 3EO05 3E-06 7E03 7604
diri NB N8 NB N8 NB NB NB NB
Chiordane 1E08 | 2E09 | 2E08 | SE-07 1.€-08 2E09 2E-06 5E-07
deia-B 2E08 | 4E-10 | 2E07 | 6E-08 2E09 4 E-10 2E07 6508
Dwaicini 9 E-08 N8 1E05 NB 9 E-08 NB 1.E-05 NB
Endiosultan | 4 E08 N8B 8 EO7 NB 4 E-09 NB 8 E07 NB
IEnaosultan B 0 E+00 NB 0 E+00 NB 0 E«00 NB 0 E+00 NB
Endosultan sulfate 9 E-08 NB 2E-06 N8 9.E08 NB 2E08 NB
Endnn sidelyde 2EO08 | 2EQ7 | 4EO4 | 4EOS 2E08 2E07 | 4EO04 4 E-05
Es ketone 1E06 | 1EQ7 | 1E04 | 1EO5 1.E08 1.607 1.E04 1.E05
Chiordane 2EO08 | JE09 | 2E06 | 4E-O7 2E-08 3E09 2E-06 4 E07
BHC (Lindane) IEO08 | 3E09 | 4E08 | 4E07 3E-08 3E09 | 4E06 4607
chio NB NB NB NB NB NB NB NB
chicr epaxide NB NB NB NB NB NB NB NB
peychio NB N8B NB NB NB NB NB NB
Total PAHS QOE+00 | OE*00 | 0E+00| OE+0O0 0 E+00 0.E+00 0.E+00 0.E+00
bes(2-sthylhexyllphithakate Q E+00 N8B 0 E+00 NB 0 E«00 NB 0.E+00 NB
D D P _ | OE+Q0 [ 0E+00 | 0.E+00| 0E+00 0.E+00 0.E+00 0.E+00 0.E+00
D phithaiate NB NB NB NB NB NB NB NB
N m - - . . . - - .
ofk Yuoranihane . - . . . . - .
oia)pyrene . . . . . . . .
i m . . . . . - L4 .
n 113“”‘ . . . . . . . .
» . m - . - - L) - - -
Dicwin - TEQ 4EO04 | 4EO5 | SE02| S5EO03 4 E-04 4.E-05 S.E-02 5.E-03

% #as s0BNAN0. the mallard is assumed 10 NGest sHIMp. sediment, and surtace walet

Pagse 5 of 6



Sauget Area | Borrow Pit Lake

Table 7-20b
Results of Food Chain Modeling

SCENARIOY |
Tree Swallow— Tree Swallow—Insect | Bald Eagle~Borrow |Bald Eagle—-Borrow Pil|
Borrow Pit Insect Ingestion-Average | Pit Fish Ingestion- Fish Ingestion—
Ingestion-Average |combined shaliow and Average Maximum
shallow sediment deep sediment
NOAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL | NOAEL | LOAEL
Hazard | Hazard | Hazard | Hazard | Hazard | Hazard | Hazard Hazard
Compound Index Index Index Index Index Index Index Index
2,4-D NB NB NB NB NB NB NB NB
2,4-DB 0.E+00 NB 0.E+00 NB 0.E+00 NB 0.E+00 NB
Dicamba NB NB NB NB NB NB N8B NB
Dichloroprop NB NB NB NB NB NB NB NB
MCPA NB NB NB NB NB NB NB NB
MCPP NB NB NB NB NB NB NB NB
Pentachlorophenol NB NB NB NB NB NB NB NB
Aluminum, Total 3.E+00 NB 3.E+00 NB 3.E-05 NB 4 E-02 NB
Antimony NB NB NB NB NB NB NB NB
Arsenic, Total 5E-02 | 2E-02 5.E-02 2E-02 | 1.E07 | 5.E08 | 1.E-04 4 E-05
Barium, Total 1.E03 | 6.E-04 1.E-03 6.E-04 | 4E07 | 2E07 | 6E-04 3.E-04
Beryllium, Total NB NB NB NB NB NB NB NB
Cadmium, Total 5.E-01 4.E-02 5.E-01 4E-02 | 0.E+00 | O.E+00 | O.E+0C | O0.E+00
Chromium, Total 2.E+00 | 4.E-01 2.E+00 | 4.E-01 1.E04 | 2E05 | 1.E-01 2E-02
Copper, Total 3.E-01 2.E-01 3.E-01 2.E01 3.E06 | 2E06 | 2E-03 2E-03
Iron NB NB NB NB NB NB NB NB
Lead, Total 3.E-01 3.E-02 3.E-01 3E-02 | 4E-05 | 4E06 | 3.E02 3.E-03
Manganese 1.E-04 NB 1.E-04 NB 4.E-08 NB 6.E-05 NB
Mercury 4.E+00 | 4.E-O1 4.E+00 | 4.E-01 2E03 | 2E04 | 5.E+00 5.E-01
Molybdenum 2E04 | 2E-05 2E04 2.E05 | 6.E-08 | 6.E-09 | 4.E-05 4.E-06
Nickel, Total 2E-02 | 2E-02 2.E-02 2E-02 | 8E09 | 6.E09 | 7.E-06 5.E-06
Selenium 0.E+00 | 0.E+00 | O.E+00 | 0.E+00 | 1.E-04 | 6.E-05 | 2.E-O1 8. E-02
Silver NB NB NB NB NB NB NB NB
Vanadium, Total 1.E-04 NB 1.E-04 NB 5.E-08 NB 5E-05 NB
Zinc, Total 3.E+00 | 3.E-01 3.E+00 | 3.E-01 2E04 | 3E05 | 2E-01 2.E-02
Total PCBs 0.E+00 | 0.E+00 | 3.E+01 | 3E+00 | 1.E04 | 1.E-05 | 2E-01 2E-02
Total DDT 3.E+00 | 3.E-01 6.E+00 | 6.E-01 1.E-03 | 1.E04 | 1.E+00 1.E-01
Aldrin NB NB NB NB NB NB NB NB
Alpha Chiordane 0.E+00 | 0.E+00 | O0.E+00 | 0.E+00 | 5.E-07 | 9.E-08 | 7E-04 1.E-04
delta-BHC 6.E07 2E-07 6.E07 2E-07 | 2E-10 | 5.E11 1.E-07 4.E-08
Dieldrin 2.E-06 NB 2E-06 NB 7.E-10 NB 5E-07 NB
Endosulfan | 4 E-08 NB 4.E-08 NB 1.E-1 NB 9.E-09 NB
Endosulfan Il 0.E+00 NB 0.E+00 NB 0.E+00 NB 0.E+00 NB
Endosulfan sulfate 2.E-03 NB 4.E-03 NB 2E-1 NB 1.E-08 NB
Endrin aldehyde 5E-05 | 5.E-06 5.E-05 5E06 | 2E-08 | 2E-09 | 1.E-05 1.E-08
Endrin ketone 4E02 | 4.E-03 8.E-02 8.E-03 | 1.E08 | 1.E09 | 1.E05 1.E-06
Gamma Chlordane 4E-03 | 8.E-04 1.E-02 2E-03 | 8E07 | 2E07 | 1.E-03 2E-04
gamma-BHC (Lindane) 3.E07 3.E08 3.E07 3E08 | 1.E110 | 1.E-11 | 7.E-08 7.E-09
Heptachior NB NB NB NB NB NB NB NB
Heptachlor epoxide NB NB NB NB NB NB NB NB
{Methoxychior NB NB NB NB NB NB NB NB
Total PAHs 0.E+00 | 0.E+00 | 0.E+00 | 0.E+00 | 0.E+00 | 0.E+00 | 0.E+00 0.E+00
bis(2-ethylhexyl)phthalate 0.E+00 NB 0.E+00 NB 1.E-05 NB 1.E-02 NB
Di-n-butyiphthalate 0.E+00 | O.E+00 | 0.E+00 | 0.E+00 | 5.E05 | 5.E06 | 3.E-02 3.E03
Diethylphthalate NB NB NB NB NB NB NB NB
Acenaphthylene * * * * * * * v
Fluoranthene * * * * * * * *
Benzo(b)fluoranthene * v * . * * * *
Benzo(k)fluoranthene . * * * * * * *
Benzo(a)pyrene - - . " * * * -
Benzo(g,h.i)perylene . . * . . . * .
Indeno(1,2,3-cd)pyrene * . . . . M . .
Dibenz(a,h)anthracene v * . o * * . *
Dioxin - TEQ 1.E+00 | 1.E-01 3.E+00 | 3.E-0t 1.E04 | 1.E05 | 1.E-01 1.E-02

®The tree swallow is assumed to ingest insects and surface water. Insect concentrations

were modeled using site-specific BAFs, literature BSAFs, and literature regression

equations.

The bald eagle is assumed to ingest fish and surface water.

Notes:

NB = Benchmark not available
Average scenario uses area use factors and migration factors where appropriate

Maximum scenario assumes receptor is restricted to site

Bolded values indicate a Hazard Index greater than 1
*PAHs were evaluated as total PAHSs for birds, but as individual compounds for mammals
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Table 7-21
Comparison of Surface Water Concentrations in Dead Creek Section F to Wildlife Benchmarks

Sauget Area |

NOAEL-Based Benchmarks '

Sample ID: SW-CSF-S1 SW-CSF-S2 SW-CSF-S3
Concentration | ER Q] Concentration] ER Q] Concentration |ER Q

Compounds Water Endpoint Species
Metals (mg/l)
Aluminum 0.039 J 0.15 J 0.55 4.474 Whitetail deer
Arsenic 0.01 U 0.0032 J 0.0049 J 0.292 Whitetail deer
Barium 0.13 0.13 0.12 23.1 Whitetail deer
Copper 0.0016 J 0.002 J 0.012 J 65.2 Whitetail deer
Iron 0.5 0.55 1 NA
Lead 0.005 U 0.0022 J 0.0037 J 4.86 Rough-winged Swallow|
Manganese 0.082 J 0.1 J 0.14 J 377 Whitetail deer
Molybdenum 0.01 ] 0.01 U 0.0028 J 0.6 Whitetail deer
Nickel 0.0069 J 0.013 J 0.021 J 171.36 Whitetail deer
Zinc 0.0073 J 0.035 0.075 62.3 Rough-winged Swallow|
SVOC (ug/l) .
Fluoranthene 0.7 J 10 U 10 U NA
Dioxins (ug/l)
2,3,7,8-TCDD TEQ Mammal 9.01197E-06 1.5012E-06 1.5583E-06 0.0007 Little Brown Bat
2,3,7,8-TCDD TEQ Bird 8.92962E-06 8.784E-07 9.922E-07 0.0602 Rough-winged swallow
Only COPCs detected in surface water in Dead Creek Sector F were included in this table.

' Sample, BE, DM Opresko, GW Suter. 1996. Toxicological Benchmarks for Wildlife: 1996 Revision. Prepared for U.S. Department of
Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-86/R3.

NA = Benchmark not available

Creek Section F of SW wildlife (Tables 7-21 and 7-22) Page 1 of 1




Table 7-22

Comparison of Surface Water Concentrations in the Borrow Pit Lake to Wildlife Benchmarks

Sauget Area |
NOAEL -Based Benchmarks '
Sampie ID: SW-BPL-ST SW-8PL-S2 SW-BPL-S3
Concentration |ER Q|Concentration 15!20 Concentration |ER Q
Water Endpont Species
34 071 085 4474 Whitetail deer
0e1s 00079 J 0012 0292 Whitetad deer
032 012 0045 23.1 Whitetai deer
0 0041 J 001 u 0.01 Ju 43 Rough-winged Swallow
00074 J 0 0036 J 00048 J 652 Whitetail deer
87 J 16 J 13 J NA
002 0 002 ) 0 0029 J 486 Rough-winged Swallow
17 013 0.17 an Whitetai deer
00035 J 001 u 0.004 J 06 Whitetai deer
G015 J 0012 J 0.0077 J 171.36 Whitetai deer
0048 0.027 0017 J 623 Rough-winged Swallow
000013 J 00022 J 0012 u 100? River Otter
01 u 0.1 V] 0 001 J 86 Whitetai deer
00024 J 005 U 0 0015 J 640° Whitetad deer
01 U 0.1 u 0.0032 J 640° Whitetad deer
01 u 01 u 0.00095 J 43° Rough-winged Swallow
0 0032 J 01 u 00016 J 43* Rough-winged Swallow
o1 u 01 u 0.0027 J 43 | Rough-winged Swallow
0019 u 00038 J 00024 J 8590 {Rough-winged Swaliow,
0 0026 J 00022 J 0 0029 J 557 Whiltetai deer
0 00096 3 0 0009 J 0.05 U 557°¢ Whitetail deer
. 8 5902€-07 7 453E-07 4 B413E-07 0.0007 Little Brown Bat
2.3.7.8-TCOD TEQ Burg * 3 4692EQ7 3 475€-07 2 B163E-07 0.0602__ ] Rough-winged swaliow

"Onily COPCs detected in surtace water n the Borrow Pyt are ncluded n thes table.

NA = Benchmark not availkable

" Samgie. BE. DM Opreskc. GW Suter 1996 Taocologecal Benchmarks for Widlifer 1996 Revision.  Prepared for U S. Department of
Energy Gak Rudge Nabonal Laboratory June 1996 ESERTM-86R3
? vaise represents BHC-mixed somers
? Mammal and bed TEQ values were caiculated for 2.3.7.8-TCDD

*Vaive for Endosulian was used
*Vaiye for Endrin was used
‘ Vailse for Heptachior was used

Borow Pt of SW wildife (Tables 7-21 and 7-22)
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Table 7-23

Shrimp Concentrations in the Borrow Pit Lake and both Reference Areas

Sauget Area |
Site “Reference | Reference
Compound Concentration] Maximum Average
Herbicides (ug/kg)
24D ND ND ND
2,4-DB ND ND ND
Dicamba ND ND ND
Dichloroprop ND ND ND
MCPA ND ND ND
Imcep ND 4400 2700
Pentachlorophenol 1.8 3.9 27
Metals (mg/kg)
Aluminum, Total 28 100 80
Antimony 0.16 ND ND
Arsenic, Total ND 1.2 1.1
Barium, Total ND ND ND
Cadmium, Total ND ND ND
Chromium, Total 0.23 0.28 0.27
Copper, Total 8.3 16 12
Iron ND ND ND
Lead, Total 0.39 0.61 0.50
Manganese ND ND ND
Mercury ND ND ND
Molybdenum ND ND ND
Nickel, Total ND ND ND
Selenium ND 0.61 0.54
Silver 0.090 0.062 0.06
Zinc, Total 16 17 1 2
__Total PCBs (ug/kg) ND ND ND
Pesticides (ug/kg)
4,4'-DDD ND ND ND
4,4'-DDE ND ND ND
4,4-DDT ND ND ND
Aldrin ND ND ND
Alpha Chlordane ND ND ND
delta-BHC ND ND ND
Dieldrin ND ND ND
Endosulfan | ND ND ND
Endosulfan Il ND ND ND
Endosulfan sulfate ND ND ND
Endrin aldehyde ND ND ND
Endrin ketone ND ND ND
Gamma Chlordane ND ND ND
gamma-BHC (Lindane) ND ND ND
Heptachlor ND ND ND
Heptachlor epoxide ND ND ND
Methoxychlor ND ND ND
SVOC (ug/kg)
bis(2-ethylhexyl)phthalate ND 98 95
Di-n-butylphthalate ND ND ND
Diethylphthalate 44 59 58
Acenaphthylene ND ND ND
Fluoranthene ND ND ND
Benzo(b)fluoranthene ND ND ND
Benzo(k)fluoranthene ND ND ND
Benzo(a)pyrene ND ND ND
Benzo(g,h,i)perylene ND ND ND
Indeno(1,2,3-c-d)pyrene ND ND ND
Dibenz(a,h)anthracene ND ND ND
2,3,7,8-TCDD TEQ Mammal | 0.000218 9.61E-05 6.44E-05
2,3,7,8-TCDD TEQ Bird 0.00172 7.45E-05 4.86E-05
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Table 7-24
Clam Concentrations in the Borrow Pit Lake and both Reference Areas
Sauget Area |

ﬁ

i

ND

87
1400
ND
ND

55888

025

2888838

ND
0.65
ND
0.61

588353
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856858525838] |68
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6LE8EEEE6856686868 (BN

»
F Y

86688868883

856566865568 |5558866888888586868 |3|c8

N
gFEEEEEEE!E! E55886558655885885 (a|48:

2.3.7.8-TCDO TEQ Mammal
2.3.7.8-TCDD TEQ Bad

0.000146
0.001303

8.3E-05
0.000761

3.64E-05
0.00025

0.00017
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Table 7-25

Comparison of Floodplain Surface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Frequency of 95% UCL Twice Average
Detection in | Maximum site Represents Site] Background Soil
Constituent Soil concentration | 95% UCL | Concentration Concentration Soil Benchmark' |Comment

Dioxins, ug/kg

2,3,7,8-TCDD TEQ (mammals)® 100% 0.052 0.011 yes 0.124 0.00315 {Maximum exceeds benchmark
Herbicides, ug/kg

2,4-D 2% 9.60 NC no ND Frequency less than 5%

2,4-DB 6% 41.00 6.62 yes ND No benchmark; ND in background
Dicamba 23% 23.00 4.90 yes ND No benchmark; ND in background
MCPA 20% 7400 1784 yes 14500 No benchmark; within background
MCPP 15% 7700 1859 yes 9967 No benchmark; within background
Metals, mg/kg

Aluminum 100% 18000 10122 yes 25400 No benchmark; within background
Antimony 42% 2.60 1.24 yes 3.80 < Maximum less than benchmark
Arsenic 100% 34.00 7.88 yes 19.13 9.9 Maximum exceeds benchmark
Barium 100% 1200 198 yes 363 283 Maximum exceeds benchmark
Beryllium 85% 1.10 0.62 yes 151 10 Maximum less than benchmark
Cadmium 100% 8.40 2.77 yes 8.65 4 Maximum exceeds benchmark
Calcium 100% 250000 30365 yes 33533 Low toxicity

Chromium 100% 49.00 17.93 yes 39 No benchmark; within background
Cobalt 100% 11.00 7.01 yes 16 20 Maximum less than benchmark
Copper 100% 230 80.94 yes 209 60 Maximum exceeds benchmark
Iron 100% 25000 16348 yes 38000 No benchmark; within background
Lead 100% 260 78.92 yes 185 40.5 Maximum exceeds benchmark
Magnesium 100% 21000 6448 yes 17233 Low toxicity

Manganese 100% 1200 429 yes 883 INo benchmark; within background
Mercury 100% 0.57 0.08 yes 0.18 No benchmark; within background
Molybdenum 98% 3.20 0.81 yes 2.02 2 Maximum exceeds benchmark
Nickel 100% 55 20.02 yes 42.67 30 fMaximum exceeds benchmark
Potassium 100% 3800 2135 yes 4733 Low toxicity

Selenium 25% 3.20 0.66 yes ND 0.21 Maximum exceeds benchmark
Silver 49% 0.60 0.49 yes 1.35 2 Maximum less than benchmark
Thallium 26% 1.40 0.68 yes ND 1 Maximum exceeds benchmark
Vanadium 100% 120 2991 yes 69 2 Maximum exceeds benchmark
Zinc 100% 1400 332 yes 808 8.5 nMaxim um exceeds benchmark
PCBs, ug/kg

Total PCBs 82% 385 90.43 yes 1200 371 Maximum exceeds benchmark
Pesticides, ug/kg

4,4'-DDD 8% 36 3.01 yes ND No benchmark; ND in background
4,4'-DDE 54% 54 4..04 yes 16.12 No benchmark; within background
4,4'-DDT 48% 140 7.95 yes 14.12 No benchmark; within background
Aldrin 2% 23 1.68 yes ND Frequency less than 5%
Alpha Chlordane 20% 54 2.55 yes ND No benchmark; ND in background
alpha-BHC 2% 0.22 NC no ND Frequency less than 5%
beta-BHC 11% 3.80 0.54 yes ND No benchmark; ND in background
delta-BHC 8% 0.24 0.22 yes ND No benchmark; ND in background
Dieldrin 29% 120 3.86 yes ND No benchmark; ND in background
Endosulfan || 2% 1.00 NC no ND Frequency less than 5%
Endosulfan suifate 18% 1.90 1.60 yes ND No benchmark; ND in background
Endrin 6% 6.10 T yes ND No benchmark; ND in background
Endrin aldehyde 5% 5.06 2.16 yes ND No benchmark; ND in background
Endrin ketone 37% 4.9450 2.56 yes ND No benchmark; ND in background




Table 7-25

Comparison of Floodplain Surface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Frequency of 95% UCL Twice Average
Detection in Maximum site Represents Site] Background Soil
Constituent Soil concentration | 95% UCL | Concentration Concentration Soil Benchmark' Comment
N e
Gamma Chlordane 22% 78.00 326 yes ND No benchmark; ND in background
gamma-BHC (Lindane) 3% 0.1300 NC no ND Frequency less than 5%
‘Heptachlor 6% 91 1.98 yes ND No benchmark; ND in background
Heptachlor epoxide 25% 30 2.04 yes ND No benchmark; ND in background
Methoxychlor 37% 38 11.61 yes ND No benchmark; ND in background
SVOCs, ug/kg
2-Methylinaphthalene 5% 72 NC no ND No benchmark; ND in background
IAcenaphthene 14% 1200 124 yes ND 20000 Maximum less than benchmark
Acenaphthylene 6% 75 174 no ND No benchmark; ND in background
Anthracene 23% 2300 152 yes 160 No benchmark; within background
Benzo(a)anthracene 57% 4300 266 yes 240 No benchmark; higher than background
Benzo(a)pyrene 40% 3600 226 yes 187 No benchmark; higher than background
Benzo(b)fluoranthene 55% 4400 282 yes 179 No benchmark; higher than background
Benzo(g,h,i)perylene 37% 2200 201 yes 127 No benchmark; higher than background
Benzo(k)fluoranthene 40% 3400 249 yes 208 No benchmark; higher than background
bis(2-Ethylhexyl)phthalate 29% 430 111 yes 322 No benchmark; within background
Butylbenzyiphthalate 5% 340 103 yes ND No benchmark; ND in background
Carbazole 17% 1000 127 yes 64 No benchmark; higher than background
Chrysene 63% 4900 319 yes 273 No benchmark; higher than backgroundr
Dibenzo(a,h)anthracene 18% 810 90 yes ND No benchmark; ND in background
Dibenzofuran 8% 770 112 yes ND No benchmark; ND in background
Diethylphthalate 2% 39 NC no 187 100000 Frequency less than 5%
Di-n-butylphthalate 15% 170 100 yes 312 200000 Maximum less than benchmark
Fluoranthene 60% 10000 558 yes 502 No benchmark; higher than background
Fluorene 11% 1400 126 yes ND No benchmark; ND in background
Indeno(1,2,3-cd)pyrene 28% 2000 195 yes ND No benchmark; ND in background
Naphthalene 3% 79 180 no ND Frequency less than 5%
Pentachlorophenol 55% 740 278 yes 742 3000 Maximum less than benchmark
Phenanthrene 52% 9200 366 yes 335 No benchmark; higher than background
Pyrene 49% 8500 443 yes 435 No benchmark; higher than background
VOCs, ug/kg
2-Butanone (MEK) 35% 47.00 20.85 yes ND No benchmark; ND in background
2-Hexanone 5% 6.90 8.01 no 33.00 No benchmark; within background
Acetone 49% 670 283 yes ND No benchmark; ND in background
Benzene 8% 4.80 2.97 yes ND No benchmark; ND in background
Carbon disulfide 5% 4.30 2.98 yes ND No benchmark; ND in background
Chlorobenzene 2% 4.00 2.95 yes ND 40000 Frequency less than 5%
Ethylbenzene 2% 3.00 2.78 yes ND Frequency less than 5%
Methylene chloride (Dichloromethane) 5% 2.40 2.36 yes 1.4 No benchmark; within background
Toluene 20% 12.0 3.34 yes ND 200000 Maximum less than benchmark
Trichloroethene 6% 6.20 3.07 yes ND No benchmark; ND in background
Xylenes, Total 2% 4.20 2.99 yes ND Frequency less than 5%

1El'roymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints

2Calculated according to 1998 World Heaith Organization guidelines for mammais; Estimated Maximum Potential Concentration treated as non-detects.

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if ©5% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil).
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Table 7-26

Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area |

Constituent Sample ID Concentration |ER Q

Arsenic, mg/kg Benchmark' 9.9
Background: 19
DAS-T4-S2-0-0.5FT 10
UAS-T1-S1-0-0.5FT 10
UAS-T2-S3-0-0.5FT 10
UAS-T7-81-0-0.5FT 34

Barium, mgikg Benchmark' 283
Background? 360
UAS-T4-S2-0-0.5FT 1200

Cadmium, mg/kg Benchmark' 4
Background: 8.6
DAS-T5-S3-0-0.5FT 5.7
DAS-T6-S1-0-0.5FT 4
UAS-T1-S1-0-0.5FT 4.8
UAS-T5-S6-0-0.5FT 8.4
UAS-T7-S1-0-0.5FT 54
UAS-T7-57-0-0.5FT 6.1

Copper, mg/kg Benchmark' 60
Background? 190
DAS-T1-S1-0-0.5FT 98 J
DAS-T1-S2-0-0.5FT 85 J
DAS-T1-S3-0-0.5FT 73 J
DAS-T2-S1-0-0.5F T 110 J
DAS-T2-S3-0-0.5FT 94 J
DAS-T3-51-0-0.5F T 70
DAS-T3-52-0-0.5FT 72
DAS-T3-S3-0-0.5FT 63
DAS-T4-S2-0-0.5FT 79
DAS-T4-83-0-0.5FT 64
DAS-T5-S1-0-0.5FT 75
DAS-T5-S3-0-0.5FT 70
UAS-T1-81-0-0.5FT 150
UAS-T1-S2-0-0.5FT 230
UAS-T1-83-0-0.5FT 230
UAS-T1-S4-0-0.5FT 160
UAS-T1-S5-0-0.5FT 130
UAS-T1-S6-0-0.5FT 86
UAS-T1-S7-0-0.5FT 77
UAS-T2-S1-0-0.5FT 140
UAS-T2-52-0-0.5FT 77
UAS-T2-83-0-0.5FT 87
UAS-T2-S4-0-0.5FT 95
UAS-T2-S5-0-0.5FT 69
UAS-T2-56-0-0.5FT 87
UAS-T3-52-0-0.5FT 65
UAS-T3-S3-0-0.5FT 52 J
UAS-T3-S4-0-0.5FT 77
UAS-T3-S5-0-0.5FT 79
UAS-T3-87-0-0.5FT 75
UAS-T4-S1-0-0.5FT 69
UAS-T4-52-0-0.5FT 180
UAS-T4-87-0-0.5FT 60
UAS-T5-56-0-0.5FT 85
UAS-T7-S1-0-0.5FT 130
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Table 7-26

Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area |

Constituent Sample ID Concentration |[ER Q

Lead, mg/kg Benchmark' 40.5
Background? 180
DAS-T1-51-0-0.5FT 96 J
DAS-T1-82-0-0.5FT 50 J
DAS-T1-83-0-0.5FT 50 J
DAS-T2-S1-0-0.5FT 88 J
DAS-T2-S3-0-0.5FT 76 J
DAS-T3-S1-0-0.5FT 53 J
DAS-T3-S2-0-0.5FT 90 J
DAS-T3-83-0-0.5FT 53 J
DAS-T4-S1-0-0.5FT 75 J
DAS-T4-52-0-0.5FT 96 J
DAS-T4-83-0-0.5FT 50 J
DAS-T5-81-0-0.5FT 130 J
DAS-T5-S3-0-0.5FT 130 J
DAS-T6-S1-0-0.5FT 110 J
DAS-T6-S3-0-0.5FT 87 J
DAS-T7-82-0-0.5FT 67 J
UAS-T1-S1-0-0.5FT 93
UAS-T1-82-0-0.5F T 92
UAS-T1-83-0-0.5FT 120
UAS-T1-S4-0-0.5F T 73
UAS-T1-85-0-0.5FT 69
UAS-T1-87-0-0.5F T 46
UAS-T2-S1-0-0.5FT 79
UAS-T2-S2-0-0.5F T 50
UAS-T2-S3-0-0.5F T 66
UAS-T2-S4-0-0.5FT 72
UAS-T2-85-0-0.5FT 48
UAS-T2-S6-0-0.5FT 79
UAS-T3-S2-0-0.5FT 63
UAS-T3-S4-0-0.5F T 64
UAS-T3-S5-0-0.5FT 56
UAS-T3-S7-0-0.5FT 51 J
UAS-T4-S1-0-0.5F T 62
UAS-T4-S2-0-0.5FT 190
UAS-T4-85-0-0.5FT 83
UAS-T4-S6-0-0.5F T 130
UAS-T4-S7-0-0.5FT 260
UAS-T5-81-0-0.5F T 59
UAS-T5-S2-0-0.5F T 50
UAS-T5-S3-0-0.5FT 54
UAS-T5-54-0-0.5FT 50
UAS-T5-85-0-0.5FT 45
UAS-T5-86-0-0.5F T 170
UAS-T6-S5-0-0.5FT 78 J
UAS-T7-S1-0-0.5F T 71 J
UAS-T7-82-0-0.5FT 41 J
UAS-T7-83-0-0.5FT 64 J
UAS-T7-85-0-0.5FT 42 J
UAS-T7-S6-0-0.5FT 72 J
UAS-T7-S7-0-0.5F T 150 J

Molybdenum, mg/kg Benchmark' 2
Background2 2
UAS-T4-S5-0-0.5FT 2.3
UAS-T6-85-0-0.5FT 3.2

Nickel, mg/kg Benchmark' 30
Background? 43
UAS-T7-81-0-0.5FT 55
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Table 7-26

Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area |

Constituent Sample ID Concentration |[ERQ

Selenium, mg/kg Benchmark' 0.21
Background2 ND
DAS-T2-S3-0-0.5FT 0.55 J
DAS-T4-52-0-0.5FT 0.88 J
UAS-T1-S1-0-0.5FT 0.81 J
UAS-T1-S5-0-0.5FT 0.72 J
UAS-T2-54-0-0.5FT 0.61 J
UAS-T2-S6-0-0.5FT 1 J
UAS-T3-S5-0-0.5FT 0.6 J
UAS-T3-S7-0-0.5FT 3.2
UAS-T5-S4-0-0.5FT 0.48 J
UAS-T6-S5-0-0.5FT 0.68 J
UAS-T7-S$1-0-0.5FT 1.1
UAS-T7-S2-0-0.5FT 0.49 J
UAS-T7-S3-0-0.5FT 0.89 J
UAS-T7-54-0-0.5FT 0.55 J
UAS-T7-56-0-0.5FT 1.1
UAS-T7-87-0-0.5FT 0.53 J

Thallium, mg/kg Benchmark' 1
Background® ND
DAS-T2-82-0-0.5FT 1.3
DAS-T3-S2-0-0.5FT 14
DAS-T4-52-0-0.5FT 1.1 J
DAS-T4-83-0-0.5F T 1.1 J
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Table 7-26

Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area |

Constituent Sample ID Concentration |ER Q

Vanadium, mg/kg Benchmark' 2
Background2 69
DAS-T1-S1-0-0.5FT 19
DAS-T1-S2-0-0.5FT 25
DAS-T1-83-0-0.5FT 18
DAS-T2-S1-0-0.5FT 24
DAS-T2-S2-0-0.5FT 120
DAS-T2-S3-0-0.5FT 34
DAS-T3-S1-0-0.5FT 23
DAS-T3-52-0-0.5FT 25
DAS-T3-S3-0-0.5FT 20
DAS-T4-S1-0-0.5FT 21
DAS-T4-S2-0-0.5FT 35
DAS-T4-S3-0-0.5FT 34 J
DAS-T5-S1-0-0.5FT 19
DAS-T5-52-0-0.5FT 19
DAS-T5-S3-0-0.5FT 17
DAS-T6-S1-0-0.5FT 22 J
DAS-T6-S2-0-0.5FT | 22 J
DAS-T6-S3-0-0.5FT 17 J
DAS-T7-S1-0-0.5FT 25
DAS-T7-S2-0-0.5FT 22
UAS-T1-S1-0-0.5FT 32
UAS-T1-S2-0-0.5FT 35
UAS-T1-83-0-0.5F T 41
UAS-T1-S4-0-0.5FT 36
UAS-T1-S5-0-0.5FT 35
UAS-T1-S6-0-0.5FT 22
UAS-T1-S7-0-0.5FT 21
UAS-T2-S1-0-0.5FT 30
UAS-T2-S2-0-0.5FT 28
UAS-T2-S3-0-0.5FT 40 J
UAS-T2-S4-0-0.5FT 46
UAS-T2-S5-0-0.5FT 30 J
UAS-T2-S6-0-0.5F T 28 J
UAS-T3-S1-0-0.5F T 30
UAS-T3-82-0-0.5F T 39 J
UAS-T3-S3-0-0.5F T 26 J
UAS-T3-54-0-0.5FT 42 J
UAS-T3-S5-0-0.5FT 27 J
UAS-T3-S6-0-0.5FT 23 J
UAS-T3-S7-0-0.5FT 13
UAS-T4-S1-0-0.5FT 23
UAS-T4-S2-0-0.5FT 22
UAS-T4-S3-0-0.5FT 27
UAS-T4-S4-0-0.5FT 15
UAS-T4-S5-0-0.5FT 26
UAS-T4-S6-0-0.5FT 29
UAS-T4-S7-0-0.5F T 26
UAS-T5-S1-0-0.5F T 29
UAS-T5-S2-0-0.5FT 29
UAS-T5-83-0-0.5FT 25
UAS-T5-S4-0-0.5F T 26
UAS-T5-85-0-0.5FT 28
UAS-T5-56-0-0.5F T 27
UAS-T6-S1-0-0.5FT 25
UAS-T6-S2-0-0.5FT 24
UAS-T6-S3-0-0.5F T 30
UAS-T6-S4-0-0.5FT 33
UAS-T6-S5-0-0.5F T 30
UAS-T7-S1-0-0.5F T 27
UAS-T7-52-0-0.5FT 25
UAS-T7-S3-0-0.5FT 33
UAS-T7-54-0-0.5FT 22
UAS-T7-S5-0-0.5F T 26
UAS-T7-S6-0-0.5F T 22
UAS-T7-S7-0-0.5F T 21
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Table 7-26

Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area |

Constituent Sample ID Concentration {ER Q

Zinc, mglkg Benchmark' 8.5
Background? 810
DAS-T1-S1-0-0.5F T 300 J
DAS-T1-52-0-0.5FT 230 J
DAS-T1-83-0-0.5FT 250 J
DAS-T2-S1-0-0.5FT 230 J
DAS-T2-S2-0-0.5FT 140 J
DAS-T2-S3-0-0.5FT 260 J
DAS-T3-S1-0-0.5FT 220 J
DAS-T3-S2-0-0.5FT 240 J
DAS-T3-83-0-0.5FT 260 J
DAS-T4-S1-0-0.5FT 240 J
DAS-T4-S2-0-0.5FT 310
DAS-T4-53-0-0.5FT 180
DAS-T5-S1-0-0.5F T 330 J
DAS-T5-52-0-0.5FT 140 J
DAS-T5-S3-0-0.5FT 750 J
DAS-T6-S1-0-0.5FT 350 |
DAS-T6-S2-0-0.5FT 110
DAS-T6-S3-0-0.5FT 240
DAS-T7-S1-0-0.5FT 870
DAS-T7-S2-0-0.5FT 260
UAS-T1-§1-0-0.5FT 1400 iJ
UAS-T1-82-0-0.5F T 340 J
UAS-T1-S3-0-0.5FT 380 J
UAS-T1-S4-0-0.5FT 280 N
UAS-T1-S5-0-0.5FT 270 1J
UAS-T1-S6-0-0.5F T 180 J
UAS-T1-S7-0-0.5FT 250 J
UAS-T2-S1-0-0.5FT 310 J
UAS-T2-82-0-0.5FT 190 J
UAS-T2-S3-0-0.5F T 250 J
UAS-T2-S4-0-0.5FT 270 J
UAS-T2-85-0-0.5FT 210 J
UAS-T2-56-0-0.5FT 290 J
UAS-T3-S1-0-0.5FT 160
UAS-T3-S2-0-0.5FT 240
UAS-T3-53-0-0.5FT 160 J
UAS-T3-84-0-0.5FT 300
UAS-T3-S5-0-0.5FT 410
UAS-T3-S6-0-0.5F T 250
UAS-T3-57-0-0.5FT 460
UAS-T4-S1-0-0.5FT 240
UAS-T4-S2-0-0.5FT 290
UAS-T4-83-0-0.5FT 76
UAS-T4-54-0-0.5FT 82
UAS-T4-S85-0-0.5FT 120
UAS-T4-56-0-0.5FT 140
UAS-T4-57-0-0.5FT 550
UAS-T5-S1-0-0.5FT 230
UAS-T5-52-0-0.5FT 230
UAS-T5-S3-0-0.5FT 240
UAS-T5-54-0-0.5FT 230
UAS-T5-55-0-0.5FT 240
UAS-T5-56-0-0.5FT 980
UAS-T6-S1-0-0.5FT 160 J
UAS-T6-52-0-0.5FT 82 J
UAS-T6-53-0-0.5FT 90 J
UAS-T6-54-0-0.5FT 99 J
UAS-T6-S5-0-0.5FT 120 J
UAS-T7-S1-0-0.5FT 610
UAS-T7-52-0-0.5FT 190
UAS-T7-S3-0-0.5FT 270
UAS-T7-54-0-0.5FT 150
UAS-T7-S5-0-0.5FT 160
UAS-T7-56-0-0.5FT 310
UAS-T7-87-0-0.5FT 640
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Table 7-26

Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area |

Constituent Sample ID | Concentration |ER Q
Total PCBs, ug/kg Benchmark' 371
Background® 1200
UAS-T6-S2-0-0.5FT 385
2,3,7,8-TCDD TEQ (mammals) Benchmark' 0.00315
in ug’kg Background2 0.124
DAS-T1-S1-0-0.5FT 0.0235855
DAS-T1-82-0-0.5FT 0.016399
DAS-T1-S3-0-0.5FT 0.014051
DAS-T2-S1-0-0.5FT 0.02144
DAS-T2-S2-0-0.5FT 0.012195
DAS-T2-S3-0-0.5FT 0.017101
DAS-T3-S1-0-0.5FT 0.007658
DAS-T3-82-0-0.5FT 0.008586
DAS-T3-S3-0-0.5F T 0.00766
DAS-T4-S1-0-0.5F T 0.016645
DAS-T4-S2-0-0.5FT 0.006258
DAS-T4-S3-0-0.5FT 0.006696
DAS-T5-S1-0-0.5FT 0.005006
DAS-T5-S2-0-0.5FT 0.005483
DAS-T5-83-0-0.5FT 0.02432
DAS-T6-S1-0-0.5FT 0.009106
DAS-T6-52-0-0.5FT 0.004063
DAS-T6-S3-0-0.5FT 0.006762
DAS-T7-S1-0-0.5FT 0.0034335
DAS-T7-82-0-0.5FT 0.008225
UAS-T1-S1-0-0.5FT 0.01856
UAS-T1-86-0-0.5FT 0.015206
UAS-T2-54-0-0.5FT 0.01974
UAS-T3-S3-0-0.5FT 0.005056
UAS-T4-S1-0-0.5FT 0.008645
UAS-T4-S6-0-0.5FT 0.187423
UAS-T5-S4-0-0.5FT 0.00562
UAS-T6-S3-0-0.5FT 0.01658
UAS-T7-83-0-0.5FT 0.0087385

'Efroymson et al., 1997. Preliminary Remediation Goals for Ecological

Endpoints.

2Background concentration is twice average concentration for three

background soil samples.

Shading indicates concentrations exceeds benchmark and

background.
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Table 7-27a

Comparison of Site G Surface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Frequency of Number of 95% UCL Twice Average
D in Samplesfor | M site Rep ts Site kground Soil
Constituent Soil Statisti tration | 95%UCL | C C t Soil B k' Jc
Dioxins, ug/kg
2,3,7,8-TCDD TEQ (mammals)? 100% 4 0.01 1323 no 0.124 0.00318 Maximum exceeds benchmark
Herbicides, ug/kg
Metals, mglkg
Aluminum 100% 4 15000.00 15906 no 25400 No benchmark; within background
Antimony 50% 2 0.72 091 no 3.80 5 Maximum less than benchmark
Arsenic 100% 4 8.05 8.14 no 19.13 9.9 Maximum less than benchmark
Barium 100% s 140.00 149 no 363 283 Maximum less than benchmark
Beryllium 100% 4 0.64 0.66 no 1.51 10 Maximum less than benchmark
Cadmium 100% 4 0.39 0.50 no 8.65 4 Maximum less than benchmark
Calcium 100% 4 14000.00 14008 no 33533 No benchmark; within background
Chromium 100% 4 22.00 22.76 no 39 No benchmark; within background
Cobalt 100% 4 8.60 8.69 no 16 20 Maximum less than benchmark
Copper 100% 4 290.00 600.28 no 209 60 Maximum exceeds benchmark
Iron 100% 4 20000.00 20489 no 38000 No benchmark; within background
Lead 100% 4 16.00 18.28 no 185 40.5 Maximum less than benchmark
Magnesium 100% 4 4950.00 5517 no 17233 Low toxicity
Manganese 100% 4 740.00 786 no 883 No benchmark; within background
Mercury 100% 4 0.03 0.03 no 0.18 No benchmark; within background
Molybdenum 100% 4 0.78 0.97 no 2.02 2 Maximum less than benchmark
Nickel 100% 4 21.50 21.71 no 4267 30 Maximum less than benchmark
Potassium 100% 4 1700.00 1870 no 4733 Low toxicity
Vanadium 100% 4 40.00 40.87 no 69 2 Maximum exceeds benchmark
Zinc 100% 4 69.50 NC no 808 85 Maximum exceeds benchmark
PCBs, ug/kg
Total PCBs 50% 4 46.50 778.56 no 1200 371 Maximum less than benchmark
Pesticides, ug/kg
4,4-DDT 75% 3 0.16 0.33 no 14.12 No benchmark; within background
Alpha Chlordane 50% 2 0.26 063 no ND No benchmark; ND in background
delta-BHC 75% 3 0.18 3.40 no ND No benchmark; ND in background
Dieldrin 25% 1 0.06 NC no ND No benchmark; ND in background
Endosulfan | 25% 1 0.22 NC no ND No b ; ND in backgr
Endosulfan ) 25% 1 0.34 NC no ND No benchmark; ND in background
Endosulfan sulfate 50% 2 0.18 0.34 no ND No benchmark; ND in background
Endrin 50% 2 0.16 0.19 no ND No benchmark; ND in background
Endrin aldehyde 50% 2 0.67 NC no ND No benchmark; ND in background
Endrin ketone 50% 2 1.03 167 no ND No benchmark; ND in background
Gamma Chlordane 75% 3 0.31 0.40 no ND No benchmark; ND in background
Heptachlor epoxide 25% 1 0.22 NC ND No benchmark; ND in background
Methoxychlor 25% 1 0.94 NC ND No benchmark; ND in background
SVOCs, ug/kg
VOCs, ug/kg
ND = Not detected
1Efroymson etal, 1997. Preliminary R diation Goals for E | Endpoints

2Calculated according to 1998 World Health Organization guidelines for mammals; Estimated Maximum Potential Concentration treated as non-detects.
only compounds detected at least once are listed in this table
Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil).
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Comparison of Site H Surface Soil Concentrations to Ecological Benchmarks

Table 7-27b

Sauget Area |
Frequency of Number of 95% UCL Twice Average
D tion in Samples for Maxi site Rep! Site g d Soil
Constituent Soil Statisti i 95% UCL c c Soil Benchmark' lc

2,3,7,8-TCDD TEQ (mammals)? 100% 4 1.291 177220313 no 0.124 0.00315 Maximum exceeds benchmark

Herbicides, ug/kg

2,4-DB 50% 4 970 994 no ND No benchmark; ND in background

Metals, mg/kg

Aluminum 100% 4 14000 39230 no 25400 No benchmark; within background
Antimony 100% 4 230 237 no 3.80 5 Maximum less than benchmark
Arsenic 100% 4 64.00 7216.39 no 19.13 9.9 Maximum exceeds benchmark

Barium 100% 4 120 124 no 363 283 Maximum less than benchmark
| Beryllium 100% 4 3.80 46.91 no 151 10 Maximum less than benchmark

Cadmium 100% 4 22,00 2166.24 no 8,65 4 Maximum exceeds benchmark
Calcium 100% 4 42000 1071222 no 33533 Low toxicity

Chromium 100% 4 23.00 23.40 no 39 No benchmark; within background

Cobalt 100% 4 20.00 86.11 no 16 20 Maximum equal to benchmark
Copper 100% 4 480 53272 ho 209 60 Maximum exceeds benchmark

Iron 100% 4 18000 18260 ho 38000 No benchmark; within background

Lead 100% 4 230 24358 no 185 405 Maximum exceeds benchmark

Magnesium 100% 4 2500 3069 no 17233 No benchmark; within background
Manganese 100% 4 720 739 no 883 No benchmark; within background
Mercury 100% 4 077 14237 no 0.18 No benchmark; exceeds background
Molybdenum 100% 4 11.00 981.99 no 202 2 Maximum exceeds benchmark
Nickel 100% 4 70 215.29 no 4267 30 Maximum exceeds benchmark
Potassium 100% 4 1600 1890 no 4733 Low toxicity

Selenium 5% 4 470 941.90 no ND 0.21 Maximum exceeds benchmark
Sodium 100% 4 390.00 395.84 no ND Low toxicity

Siiver 75% 4 270 264 yes 1.35 - Maximum exceeds benchmark
Thallium 25% 4 250 29.97 no ND 1 Maximum exceeds benchmark
Vanadium 100% 4 45 69.01 ho 69 2 Maximum exceeds benchmark
Zinc 100% 4 3600 628746 no 808 85 Maximum exceeds benchmark
PCBs, ug/kg
|Total PCBs 75% 4 1519 1663.37 no 1200 37 Maximum exceeds benchmark
Pesticides, ug/kg

4,4'-DDE 75% 4 86 800339929.23 no 16.12 No benchmark; exceeds background
4,4-DDT 75% 4 110 11675720159.04 no 14.12 No benchmark; exceeds background
Aldrin 50% 4 21 19.44 yes ND No benchmark; ND in background
Endosulfan Il 25% 3 7.20 1853.29 no ND No benchmark; ND in background
Endrin ketone 7% 4 82.0000 10230171916.44 no ND No benchmark; ND in background
Gamma Chiordane 50% 4 30.00 33.50 no ND No benchmark; ND in background
| Heptachlor 25% 3 2 8.26 no ND No benchmark; ND in background
Heptachlor epoxide 75% 4 44 1108116322805.02 no ND No benchmark; ND in background
Methoxychlor 50% 4 130 199687.00 no ND No benchmark; ND in background
SVOCs, ugl/kg

Benzo(a)anthracene 75% 4 130 133 no 240 No benchmark; within background
Benzo(a)pyrene 75% 4 140 145 no 187 No benchmark; within background
Benzo(b)fluoranthene 75% 4 140 154 no 179 No benchmark; within background
Benzo(g,h,i)perylene 25% 4 370 2168 no 127 No benchmark; higher than background
Benzo(k)fluoranthene 75% 4 130 137 no 208 No benchmark; within background
bis(2-Ethylhexyl)phthalate 50% 4 120 126 ho 322 No benchmark; within background
Chrysene 75% 4 300 734 no 273 No benchmark; higher than background
Fluoranthene 75% 4 240 250 no 502 No benchmark; within background
Indeno(1,2,3-cd)pyrene 50% 4 100 NC no ND No ber ; ND in background
Pentachlorophenol 25% 4 241 241 no 742 3000 Maximum less than benchmark
Phenanthrene 25% 4 110 NC no 335 No benchmark; within background
Pyrene 75% 4 190 213 no 435 No benchmark; within background
VOCs, ug/kg

Page 2 of 8




Table 7-27b
Comparison of Site H Surface Soil Concentrations to Ecological Benchmarks
Sauget Area |
Frequency of Number of 95% UCL Twice Average
D tion in ples for M site Rep ts Site Backg d Soil
Constituent Soil Statisti trati 95% UCL C Ci Soil B C

2-Hexanone 25% 1 5.70 NC no 33.00 No benchmark; within background
Carbon disulfide 25% 3 430 489 no ND No benchmark; ND in background
Tetrachloroethene 26% 4 17.00 297.55 no No benchmark; ND in bﬂqum
ND = Not detected
1Efmymson etal,, 1997. Preliminary R ion Goals for Ecological Endpoints

2Calculated according to 1998 World Health Organization guidelines for mammals; Estimated Maximum Potential Concentration treated as non-detects.

only compounds detected at least once are listed in this table
Yellow shading indicates maximum site concentration exceeds benchmark.

Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent
was not detected in background soil).
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TabiE 7'4-’27c
Comparison of Site | Surface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Number of 95% UCL. Twice Average
y of wlesfor | M site p Site or Soil
Constituent in Soil 95% UCL C C
{Bioxins, ugikg
2,3,7,8-TCDD TEQ (mammals)* 100% 4 12,682 5.82975E+13 0.124 0.00315 Maximum exceeds benchmark
k ug/kg
2,4-DB 25% 3 2913 837327.9674 no ND No benchmark; ND in background
Metals, mg/kg
Aluminum 100% 4 8000 10373.04485 no 25400 No benchmark; within background
[ Antimony 100% 4 8.40 27.06307144 no 3.80 5 {Maximum exceeds benchmark
Arseric 100% 4 12.00 12.09603333 no 19.13 9.9 Maximum exceeds benchmark
Barium 100% 4 740 40737.84503 no 363 283 [Maximum exceeds benchmark
Beryllium 100% “ 1.70 4.645394701 no 151 10 Maximum less than benchmark
Cadmium 100% 4 31.00 45692.89244 no 8.65 4 Maximum exceeds benchmark
Calcium 100% 4 235000 480323.5391 no 33533 Low toxicity
Chromium 100% 4 65.00 557.0784649 no 39 No benchmark; exceeds background
Cobait 100% 4 33.00 18037.66354 no 16 20 Maximum exceeds benchmark
Copper 100% 4 13000 13393.5185 no 209 60 Maximum exceeds benchmark
Iron 100% 4 16000 16047.63857 no 38000 No benchmark; within background
Lead 100% 4 1500 1410.13458 yes 185 40.5 Maximum exceeds benchmark
Magnesium 100% 4 19000 28676.00543 no 17233 Low toxicity
Manganese 100% 4 300 355.9479591 no 883 No benchmark; within background
Mercury 100% 4 2.00 57133855.711 no 0.18 INo benchmark; exceeds background
M 100% 4 8.50 8.966566712 no 2.02 2 Maximum exceeds benchmark
Nickel 100% 4 65 4461117448 no 42,67 30 Maximum exceeds benchmark
Potassium 100% 4 1500 1588.502918 no 4733 Low toxicity
Selerium 5% 4 1.60 6.886829613 no ND 0.21 nMaxIm\m exceeds benchmark
Silver 100% 4 19.00 5711.850233 no 1.35 - {Maximum exceeds benchmark
Sodium 100% 4 870.00 885.626716 no Low toxicity
Vanadium 100% 4 26 26.2846367 no 69 2 |Meximum exceeds benchmark
Zinc 100% 4 2800 43298.37599 no 808 85 Maximum exceeds benchmark
PCBs, ug/kg
Total PCBs 75% 4 121280 8.7794E+28 no 1200 37 Maximum exceeds benchmerk
Pesticides, uglkg
4,4-DDD 100% 3 200 6,18723E+56 no ND No benchmark; ND in background
4,4-DDE 100% 3 300 1.35573E+32 no 16.12 No benchmerk; exceeds background
4,4-DDT 67% 3 460 3.97531E+32 no 14.12 No benchmark; exceeds background
Aldrin 100% 3 250 2.36762E+38 no ND No benchmark; ND in background
Alpha Chiordane 33% 1 3 NC no ND No benchmark; ND in background
Dieldrin 100% 3 200 6.66751E+25 no ND INo benchmark; ND in background
Endosufan | 100% 3 260.00 6.20887E+38 no No benchmarik; ND in background
Endosufan II 100% 3 600.00 3.86916E+35 no ND No benchmark; ND in background
Endosulfan sufate 33% 2 8.80 9.59706229 no ND No benchmark; ND in background
Endrin 100% 3 240.00 1.43789E+35 no ND No benchmark; ND in background
Endrin aldehyde 100% 3 1500.00 5.89694E+37 no ND No benchmark; ND in background
Endrin ketone 100% 3 700.0000 1.29277E+33 no ND No benchmark; ND in background
Gamma Chiordane 100% 3 380.00 1.17964E+24 no ND No benchmark; ND in background
Heptachior 67% 3 69 3.90883E+21 no ND No benchmark; ND in background
Heptachlor epoxide 100% 3 140 3.51219E+28 no ND No benchmark; ND in background
Methoxychior 100% 3 3000 1.36839E+33 no ND No benchmark; ND in background
SVOCs, uglkg
1,4-Dichlorobenzene 25% 1 46.00 NC no ND 20000 {Maximum less than benchmark
1,2,4-Trichiorobenzene 25% 4 180.00 238.3835621 no ND 20000 Maximum less than benchmark
2,4-Dichlorophenol 25% 1 82.00 NC no ND No benchmark; ND in background
2-Nitroarifine 25% 1 160.00 NC no ND No benchmark; ND in background
4-Chloroaniline 50% 4 18000.00 3.34508E+15 no ND No benchmark; ND in background
Arthracene 50% 4 730 3367658.288 no 160 No benchmark; higher than background
Benzo(a)anthracene 75% 4 2200 1361938314 no 240 No benchmark; higher than background
Benzo(a)pyrene 75% L] 2200 2965105917 no 187 No benchmark; higher than background
Benzo(b)fiuoranthene 75% 4 2800 406310864.3 no 179 No benchmark; higher than background
Benzo(g,h,)perylene 75% 4 1600 5618456.655 no 127 No benchmark; higher than background
Benzo(k)fluoranthene 75% 4 960 1054145.623 no 208 No benchmark; higher than background
bis(2-Ethylhexyl)phthalate 25% 1 88 NC no 322 No benchmark; within background
Carbazole 2% 4 320 1299.336446 no 64 No benchmark; higher than background




W
Table 7-27¢
Comparison of Site | Surface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Number of 95% UCL. Twice Average
Frequency of Samples for Maximum site P Site kgr Soil
Constituent Detection in Soil|  Statistics concentration 95% UCL C C Soil B g
Crrysene 75% 7} 2200 5526052404 o 273 No : Ngher than background
Dibenzo(a h)anthracene 50% 4 360 44378.40136 no ND No benchmark; ND in background
Diberzofuran 25% 4 100 100.0954465 no ND No benchmark; ND in background
Di-n-butyiphthalate 25% 1 52 NC no 312 200000 Maximum less than benchmark
Fluoranthene 100% 4 6000 23187272884 no 502 [No benchmark; higher than background
Fluorene 25% 4 230 433.0037693 no ND No benchmark; ND in background
Hexachloroberzene 25% 4 110.00 291.9069705 no ND No benchmark; ND in background
indeno(1,2,3-cd)pyrene 50% 4 1600 7840824.52 no ND No benchmark; ND in background
{Naphthalene ND
|Pentachiorophenol 100% 4 1650 63284.90405 no 742 3000 Meximum less than benchmark
[Phenarttrene 100% 4 3300 3.2062E+11 no 335 No benchmark; higher than background
Pyrene 100% 4 4700 1138027755 no 435 INo benchmark; higher than background
VOCs, ughkg
Toluene 25% 4 3.3 3.389891562 o ND 200000 gmum less than b ri
ND = Not detected
"Efroymson et al, 1997. Preliminary Remediation Goals for Ecological Endp
ZCalumdacmrdruww%WondMF ion guidelines for Esti d Maximum Potential Concentration treated as non-detects.

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent
was not detected in background soil).
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Table 7-27d
Comparison of Site L Surface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Number of 95% UCL Twice Average
F of for M site P Site gr Soil
L Constituent Detection in Soil Statistics concentration 95% UCL Ci C i Soil ! e
Dioxins, uglkg
2,3,7,8-TCDD TEQ (mammals)” 100% 4 0.821 124.7416336 no 0.124 0.00315 Maximum exceeds benchmark
+ ug/kg
Metals, mg/kg
Aluminum 100% 4 7600 7979.493203 no 25400 No benchmark; within background
|Antimony 100% 4 5.40 8.850128 no 3.80 - Maximum exceeds benchmark
Arseric 100% 4 37.00 NC no 19.13 9.9 Maximum exceeds benchmerk
iBarlun 100% 4 250 268.6028182 no 363 283 Maximum less than benchmark
Beryflium 100% 4 1.60 NC no 1.51 10 Maximum less than benchmark
[Cadmium 100% 4 10.00 10.23619922 no 8.65 4 hMa:dmm exceeds benchmark
Calcium 100% 4 29000 34213.75505 no 33533 Low toxicity
[Chromium 100% 4 79.00 448.9603833 no 39 No benchmark; exceeds background
Cobalt 100% 4 17.00 18.97604255 no 16 20 Maximum less than benchmark
Copper 100% 4 4700 74139227.8 no 209 60 [Maximurmn exceeds benchmark
Cyaride, Total 25% 4 2 36.64438482 no No benchmark; ND in background
Iron 100% 4 32000 36106.95214 no 38000 No benchmark; within background
Lead 100% 4 940 253773.3978 no 185 405 Maximum exceeds benchmerk
Magnesium 100% 4 4200 4448.648413 no 17233 Low toxicity
Manganese 100% 4 650 675.584256 no 883 INo benchmerk; within background
ﬂMen:uy 100% 4 0.56 0.57447441 no 0.18 INo benchmark; exceeds background
Molybderum 100% 4 23.00 4261943575 no 2.02 ] Maximum exceeds benchmark
Nickel 100% 4 55 55.78187695 no 4267 30 Maximum exceeds benchmark
Potassium 100% 4 1700 1676.575721 yes 4733 Low toxicity
Selerium 100% 4 4.30 8.99621133 no ND 0.21 Maximum exceeds benchmark
Silver 75% 4 1.20 1.572152807 no 1.35 2 Maximum less then benchmark
Sodium 100% 4 540.00 1093.938624 no Low toxicity
[ Thallium 100% 4 210 2.094945789 yes ND 1 Meaximum exceeds benchmark
[Vanadium 100% 4 49 53.02223759 no 69 2 Maximum exceeds benchmark
|Zinc 100% 4 870 860.7747902 yes 808 85 {Maximum exceeds benchmark
PCBs, ugkg
Total PCBs 50% 4 1171 1065.507332 yes 1200 371 Maximum exceeds benchmark
|Pesticides, ug/kg
4,4-DDE 75% 4 20 19.74577626 yes 16.12 No benchmark; exceeds background
4,4-DDT 25% 4 16 1577170892 yes 14.12 INo benchmark; exceeds background
25% 4 6 6.194243663 no ND No benchmark; ND in background
25% E 370 1356.706081 no ND No benchmark; ND in background
25% 4 12 12.88917529 no ND No benchmark; ND in background
75% 4 28.0000 12283.87693 no ND No benchmark; ND in background
75% 4 21.00 21.34574954 no ND No benchmark; ND in background
5% 4 9 10.51387628 no ND No benchmark; ND in background
50% 3 46 57.70715929 no ND No benchmark; ND in background
25% 4 140 147.440499 no ND No benchmark; ND in background
50% 4 1600 8491211.257 no ND 20000 Maximum less than benchmeark
75% 4 3600 994773566.6 no 160 No benchmark; exceeds background
75% 4 7800 3.26082E+11 no 240 INo benchmark; exceeds background
75% 4 7000 3.48435E+13 no 187 No benchmark; exceeds background
75% 4 6600 70233148182 no 179 No benchmark; exceeds background
75% 4 3800 1144351859 no 127 No benchmark; exceeds background
75% 4 6800 2.1238E+11 no 208 No benchmark; exceeds background
bis(2-Ethylhexyl)phthalate 50% 4 310 797.5198398 no 322 No benchmark; within background
Carbazole 75% 4 1500 1616221.149 no 64 No benchmark; exceeds background
Chrysene 75% 4 7800 3.66513E+11 no 273 INo benchmark; exceeds background
Dibenzo(a h)anthracene 50% 4 1300 584071173.7 no ND No benchmark; ND in background
Dibenzofuran 25% 4 750 82381.06931 no ND No benchmark; ND in background
Fluoranthene 75% 4 18000 1.57152E+15 no 502 No benchmark; exceeds background
Fluorene 50% 4 1400 5221331.358 no ND No benchmark; ND in background
Indeno(1,2,3-cd)pyrene 75% 4 4800 7509937085 no ND No benchmark; ND in background
|Naphthalene 25% 4 320 1222742364 no ND No benchmark; ND in background
Pentachiorophenol 25% 3 240 243.3192197 no 742 3000 {Maximum less than benchmark
Phenanthrene 75% 4 12000 7.19159E+12 no 335 No benchmark; exceeds background
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Table 7-27d
Comparison of Site L Surface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Number of 95% UCL. Twice Average
F y of for | Ma ite P Site kgr Soll
Constituent in Soil 95% UCL C Soil i

|Pyrene 75% 4 13000 4.583723”3 no 435 INo benchmerk; exceeds background
VOCs, ug/kg
Toluene 25% 4 13.0 62.31309822 no ND 200000 [Maximum less than benchmark
ND = Not detected
"Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints
2Calcuated according to 1998 World Health Organi idelines for i Maximum Potertial C ion treated as non-detects.

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent
was not detected in background soil).

Page 7 of 8



-
Table 7-27e
Comparison of Site N Surface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Number of 95% UCL Twice Average
[ y ples for site R Site ground Soil
Constituent D tion in Soil i 95% UCL C Soil b
‘Dbihs, ugkg
2,3,7,8-TCDD TEQ (mammais)” 100% 4 0.345 29108960.28 no 0.124 0.00315 Maximum exceeds benchmark
Herbicides, ug/kg
Metals, mg/kg
Aluminum 100% 4 11000 11367.87884 no 25400 INo benchmark; within background
JAntimony 25% 1 0.71 NC no 3.80 ] IMaximum less than benchmark
Arsenic 100% 4 7.30 7.465249928 no 1913 2.9 Maximum less than benchmark
HBldum 100% 4 1200 1209.136124 no 363 283 Maximum exceeds benchmark
Cadmium 100% 4 1.50 11.80319879 no 8.65 4 [Maximum less than benchmark
jCalcium 100% 4 109000 1985134.1 no 33533 Low toxicity
Chromium 100% 4 18.00 22.93479523 no 39 INo benchmark; within background
Cobalt 100% 4 6.15 NC 16 20 Maximum less than benchmark
ICopper 100% 4 110 2284.996321 no 209 60 Maximum exceeds benchmark
Iron 100% 4 15000 15376.58677 no 38000 [No benchmark; within background
Lead 100% 4 410 5632358.004 no 185 405 [Maximum exceeds benchmark
Magnesium 100% 4 11500 15898.24309 no 17233 Low toxicity
IManganese 100% 4 410 447.4493181 no 883 No benchmark; within background
Mercury 100% 4 0.10 0.351604441 no 0.18 No benchmark; within background
{Molybdenum 100% 4 1.45 1.816470731 no 202 2 Maximum less than benchmark
Nickel 100% 4 17 17.12078312 no 4267 30 Maximum less than benchmark
{Potassium 100% 4 1600 1614.831668 no 4733 Low toxicity
Selenium 25% 4 0.68 0.691327842 no ND 021 [Maximum exceeds benchmark
ranadium 100% 4 29 29.3885723 no 69 2 {Maximum exceeds benchmark
Zinc 100% 4 250 260.8110532 no 808 8.5 Maximum exceeds benchmark
PCBs, ug/kg
Total PCBs 25% 4 178 5078256.548 no 1200 n [Maximum less than benchmark
Pesticides, ug/kg
4,4'-DDT 25% 4 3 2.820036127 no 14.12 [No benchmark; within background
Aldrin 25% 3 1 1.380998414 no ND No benchmark; ND in background
|Alpha Chlordane 25% 3 1 1.161332487 no ND [No benchmark; ND in background
beta-BHC 25% 3 0.34 0.382196942 no ND [No benchmark; ND in background
Dieldrin 25% 3 2 2.328499227 no ND No benchmark; ND in background
(Gamma Chlordane 25% 4 1.85 3.731761647 no ND [No benchmark; ND in background
Methoxychlor 25% 4 55 1402.087203 no ND No benchmark; ND in background
SVOCs, ug/kg
cene 75% 3 58 65.54441005 no 160 INo benchmark; within background
Benzo(a)anthracene 100% 4 270 277.2454854 no 240 No rh ds back
Benzo(a)pyrene 100% 4 330 2741.750887 no 187 INo rk d RQr
Benzo(b)fiuoranthene 100% 4 320 3553.567584 no 179 (No rk ds backgr
Benzo(g,h,i)perylene 25% 4 300 965.7584844 no 127 INo rk ds backgr
[Benzo(k)fluoranthene 100% 4 360 370.1287912 no 208 [No ds backgr
bis(2-Ethylhexyl)phthalate 25% 4 130 133.305617 no 322 No benchmark; within background
Chrysene 100% 4 310 1427615009 no 273 No or
Dibenzo(a,h)anthracene 50% 4 110 106.7183083 yes ND No benchmark; ND in background
{Fluoranthene 100% 4 610 626.730565 no 502 No hmark d h
{Indeno(1,2,3-cd)pyrene 75% 4 250 569.6321335 no ND No benchmark; ND in background
Pentachlorophenol 100% 4 474 613.1716845 no 742 3000 [Maximum less than benchmark
Phenanthrene 100% 4 260 263.4323507 no 335 No less than backgr
Pyrene 100% 4 550 651.3228038 no 435 No ri ds backgr
VOCs, ug/kg
ND = Not detected
1Efmymscm etal., 1997. F y Goals for ip
2(:alt:ulauad according to 1998 World Health O for Maxi Potential C treated as non-detects.

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil).
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Table 7-28

Surface Soil Locations from Sites G, H, |, L, and N that Exceed Ecological Benchmarks

Sauget Area |

Constituent Sample ID Concentration ERQ

Antimony Benchmark' 5

mgikg Background™ 38
WASTE-I-B2-0-0 5FT 8.4 J
WASTE-I-B3-0-0 5FT 8.4 J
WASTE-I-B4-0-0 5FTFD 5.3 J
WASTE-L-B1-0-0 5F T 5.4 J

Arsenic Benchmark ' 99

mg-'kg Background” 19
WASTE-H-B3-0-0.5FT 64
WASTE-H-B4-0-0.5FT 13
WASTE-I-B3-0-0.5F T 12 J
WASTE-L-B1-0-0.5F T 35
WASTE-L-B2-0-0.5F T 37
WASTE-L-B3-0-0.5F T 30
WASTE-L-B4-0-0.5F T 31

Banum Benchmark’ 283

mgikg Background® 363
WASTE-I-B2-0-0.5FT 740
WASTE-N-B1-0-0 5FT 860 J
WASTE-N-B2-0-0 5F T 1200 J

Cadmium Benchmark 4

mgikg Background” 86
WASTE-H-B1-0-0 5F T 8.7 J
WASTE-H-B4-0-0 5FT 22 J
WASTE-I-B2-0-0.5FT 3 J
WASTE-I-B3-0-0.5F T 8.2 J
WASTE-L-B1-0-0 5F T 10 J
WASTE-L-B2-0-0.5FT 4.6 J
WASTE-L-B4-0-0 5FT 7.4 J

Cotalt Benchmark' 20

mgrkg Background: 16
WASTE-I-B2-0-0.5F T 33

Copper Benchmark' 60

mgikg Background2 208
WASTE-G-B1-0-0.5FT 190 J
WASTE-G-B1-0-0.5F TFD 390 J
WASTE-G-B2-0-0.5FT 200 J
WASTE-G-B3-0-0.5FT 140 J
WASTE-G-B4-0-0.5FT 100 J
WASTE-H-B1-0-0.5F T 480
WASTE-H-B2-0-0.5F T 200
WASTE-H-B3-0-0 5FT 340
WASTE-H-B4-0-0 5FT 480
WASTE-I-B1-0-0.5FT 2000 J
WASTE-I-B2-0-0 5FT 10000 J
WASTE-1-B3-0-0 5FT 13000 J
WASTE-I-B4-0-0 5F T 1200 J
WASTE-)-B4-0-0 5FTFD 2100 J
WASTE-L-B1-0-0.5FT 1700
WASTE-L-B2-0-0.5FT 4700
WASTE-L-B3-0-0.5F T 190
WASTE-L-B4-0-0.5FT 460
WASTE-N-B2-0-0 5FT 110 J

Page 1 of 4




Table 7-28

Surface Soil Locations from Sites G, H, |, L, and N that Exceed Ecological Benchmarks

Sauget Area |

Constituent Sample ID Concentration ERQ

Lead Benchmark' 41

mgrkg Background® 185
WASTE-H-B1-0-0.5F T 200 J
WASTE-R-B2-G-0.5FT 53 J
WASTE-H-B3-0-0.5F T 100 J
WASTE-H-84-0-0 5F T 230 J
WASTE-I-B1-0-0.5F T 220 J
WASTE-I-B2-0-0.5F T 1500 J
WASTE-I-B3-0-0.5FT 830 J
WASTE-I-B4-0-0 5FT 180 J
WASTE-1-B4-0-0 5F TFD 270 J
WASTE-L-B1-0-0.5FT 940 J
WASTE-L-B2-0-0.5FT 190 J
WASTE-L-B3-0-0.5FT 64 J
WASTE-L-B4-0-0.5F T 280 J
WASTE-N-B1-0-0.5FT 410 J
WASTE-N-B2-0-0.5FT 99 J

Molybdenum Benchmark' 2

mg'kg Background? 2.0
WASTE-H-B1-0-0 5FT 3.6 J
WASTE-H-B3-0-0.5FT 11 J
WASTE-H-B4-0-0 5FT 4.2 J
WASTE-I-B1-0-0.5FT 2.7 J
WASTE-I-B2-0-0 5FT 7.5 J
WASTE-I-B3-0-0.5F T 8.5 J
WASTE-I-B4-0-0.5F T 34 J
WASTE-I-84-0-0.5FTFD 6.1 J
WASTE-L-B1-0-0 5FT 16 J
WASTE-L-B2-0-0.5F T 23 J
WASTE-L-B3-0-0 5F T 9.3 J
WASTE-L-B4-0-0 5FT 9.6 J

Nickel Benchmark ' 30

mgikg Background® 43
WASTE-H-B3-0-0 5F T 76
WASTE-I-B2-0-0.5F T 4?2 J
WASTE-I-B3-0-0.5F T 65 J
WASTE-L-B1-0-0 5FT 51
WASTE-L-B2-0-0.5FT 43
WASTE-L-B3-0-0 5FT 38
WASTE-L-B4-0-0.5F T 55

Selenium Benchmark' 0.21

mg/kg Background® ND
WASTE-G-B1-0-0.5FT 1.2 U
WASTE-G-B1-0-0.5FTFD 1.2 V]
WASTE-G-B2-0-0 5FT 1.2 u
WASTE-G-B3-0-0.5FT 1t V]
WASTE-G-B4-0-0 5FT 1.1 U
WASTE-H-B1-0-0.5FT 0.64 J
WASTE-H-B2-0-0.5F T 1.1 4]
WASTE-H-B3-0-0.5FT 4.7 .
WASTE-H-B4-0-0 5FT 0.42 J
WASTE-I-B1-0-0.5F T 1.1 U
WASTE-I-B2-0-0.5F T 1.6
WASTE-I-B3-0-0.5FT 1.6
WASTE-I-B4-0-0 5F T 0.44 J
WASTE-I-B4-0-0.5F TFD 0.83 J
WASTE-L-B1-0-0.5F T 43
WASTE-L-B2-0-0.5FT L4
WASTE-L-B3-0-0.5F T 18
WASTE-L-B4-0-0.5F T 2.2
WASTE-N-B1-0-0.5F T 1.1 U
WASTE-N-B2-0-0 5FT 088 8]
WASTE-N-B3-0-0 5F T R 8]
WASTE-N-B4-0-0 5FT 0.61 J
WASTE-N-B4-0-0 5FTFD 0.75 J
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Table 7-28

Surface Soil Locations from Sites G, H, I, L, and N that Exceed Ecoiogical Benchmarks

Sauget Area |

Constituent Sample ID Concentration ER Q

Silver Benchmark' 2

mgkg Background” 1.4
WASTE-H-B4-0-0 5FT 27 J
WASTE-1-B1-0-0.5FT 3.1 J
WASTE-1-B2-0-0.5F T 11 J
WASTE-1-B3-0-0.5F T 19 J
WASTE-1-B4-0-0 5FTFD 2.2 J

Thallium Benchmark’ 1

mg'kg Background® ND
WASTE-G-B1-0-0.5F T 1.2 U
WASTE-G-B1-0-0.5FTFD 1.2 u
WASTE-G-B2-0-0 5F T 1.2 U
WASTE-G-B3-0-0.5F T 1.1 U
WASTE-G-B4-0-0 5F T 1.1 U
WASTE-H-B2-0-0 5FT 1.1 U
WASTE-H-B3-0-0.5FT 25
WASTE-I-B1-0-0 5FT 11 U
WASTE-L-B1-0-0.5FT 2.1
WASTE-L-B2-0-0.5FT 1.9
WASTE-L-B3-0-0.5F T 1.8
WASTE-1-B4-0-0.5F T 1.8
WASTE-N-B1-0-0.5FT 1.1 8]
WASTE-N-B4-0-0.5FT 1.1 U

Vanadium Benchmark' 2

mgrkg Background” 69
WASTE-G-B1-0-0.5F T 39 J
WASTE-G-B1-0-0.5FTFD 39 J
WASTE-G-82-0-0.5F T 40 J
WASTE-G-83-0-0.5F T 32 J
WASTE-G-B4-0-0 5F T 32 J
WASTE-H-B1-0-0 5F T 20
WASTE-H-B2-0-0.5FT 33
WASTE-H-B3-0-0.5F T 45
WASTE-H-B4-0-0.5F T 22
WASTE-I-B1-0-0 5F T 17 J
WASTE-I-B2-0-0.5F T 21 J
WASTE-|-B3-0-0 5FT 26 J
WASTE-|-B4-0-0.5FT 94 J
WASTE-I-B4-0-0.5FTFD 12 J
WASTE-L-B1-0-0.5FT 49
WASTE-L-B2-0-0.5FT 40
WASTE-L-B3-0-0.5FT 39
WASTE-L-B4-0-0.5FT 49
WASTE-N-B1-0-0 5FT 21
WASTE-N-B2-0-0.5FT 23
WASTE-N-B3-0-0.5FT 22
WASTE-N-B4-0-0 5FT 27
WASTE-N-B4-0-0.5FTFD 31

Zinc Benchmark’ 8.5

mg/kg Background: 808
WASTE-G-B1-0-0.5FT 64 J
WASTE-G-B1-0-0 SFTFD 75 J
WASTE-G-B2-0-0 5FT 56 J
WASTE-G-B3-0-C.5FT 60 J
WASTE-G-B4-0-0.5F T 58 J
WASTE-H-B1-0-0.5F T 800 J
WASTE-H-B2-0-0 5FT 350 J
WASTE-H-B3-0-0 5F T 370 J
WASTE-H-B4-0-0.5F T 36800 J
WASTE-I-B1-0-0 5FT 1200 J
WASTE-I-B2-0-0.5F T 2800 J
WASTE-I-B3-0-0.5F T 1300 J
WASTE-|-B4-0-0 5F T 310 J
WASTE-1-B4-0-0.5FTFD 500 J
WASTE-L-B1-0-0.5F T 870 J
WASTE-L-B2-0-0.5F T 420 J
WASTE-L-B3-0-0.5FT 160 J
WASTE-L-B4-0-0 5FT 590 J
WASTE-N-B1-0-0.5F T 210 J
WASTE-N-B2-0-0 5F T 250 J
WASTE-N-B3-0-0 65FT 62 J
WASTE-N-B4-0-0.5F T 71 J
WASTE-N-B4-0-0 5FTFD 79 J
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Table 7-28

Surface Soil Locations from Sites G, H, |, L, and N that Exceed Ecological Benchmarks

WASTE-L-B2-0-0 5F T

1171

Sauget Area |
Constituent Sample 1D Concentration ERQ
1568 Total TEQ w/ EMPC as ND° |Benchmark’ 00032
ug/kg Background” 012
WASTE-G-B1-0-0.5FT 0.071312
WASTE-G-B1-0-0.5FTFD 0 063519
WASTE-G-B2-0-0.5FT 0.07705
WASTE-G-B3-0-0.5FT 0075513
WASTE-G-B4-0-0.5F T 0.0821635
WASTE-H-B1-0-0 5FT 0.561835
WASTE-H-B2-0-0.5FT 0.28954
WASTE-H-B3-0-0 5FT 0 035028
WASTE-H-B4-0-0 5FT 1.28117
WASTE-I-B1-0-0.5F T 0.0952
WASTE-I-B2-0-0 5F T 12.842
WASTE-1-B3-0-0 5FT 0.53721
WASTE-I-B4-0-0 5F T 0.05881
WASTE-I-B4-0-0 SFTFD 011224
WASTE-L-B1-0-0.5F T 0.83681
WASTE-L-B2-0-0.5F T 0.42085
WASTE-L-B3-0-0.5F T 0098685
WASTE-L-B4-0-0.5FT 0.11702
WASTE-N-B1-0-0.5FT 0.39551
WASTE-N-B2-0-0 5FT 0.08499
WASTE-N-B3-0-0.5F T 0.029154
WASTE-N-B4-0-0 5FT 0.068762
WASTE-N-84-0-0.5F TFD 0.047294
Total PCBs Benchmark' 371
ugkg Background® 1200
WASTE-H-B1-0-0.5FT 1519
WASTE-H-B4-0-0.5F T 1097 )
WASTE-I-B2-0-0 5FT 121280
WASTE-I-B3-0-0.5FT 3418

'Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints
“Twice average background soil concentration
*Calculated according to 1998 World Health Organization guidelines for mammals. Estimated
Maximum Potential Concentration treated as non-detects.

Shading indicates concentration exceeds benchmark and background
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Table 7-29a
Comparison of Site G Subsurface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Twice Average
Number of 95% UCL Background Soil
Ml p Site c i Soil B
Constituent (mg/kg) Statistics (mg/kg) 95% UCL Concentration (mg/kg) (mg/kg)' Comment
1,1,2,2-Tetrachloroethane 1 5.81E-01 NC no NA No comparison possible
1,2,4-Trichiorobenzene 4 1.20E+02 2.19E+05 no NA 20 Maximum exceeds benchmark
1,2-Dichloroethane 1 4.35E-01 NC no NA No comparison possible
1,4-Dichlorobenzene 2 3.56E+00 NC no NA 20 Maximum less than benchmark
2,4,6-Trichiorophenol 1 4.95E+01 NC no NA 4 Maximum exceeds benchmark
3 1.41E+02 5.17E+07 no NA No comparison possible
1 1.40E+01 NC no NA 20 Maximum less than benchmark
1 1.78E+01 1.08E+01 yes ND No benchmark; ND in background
1 8.76E+00 NC no NA No comparison possible
4 3.71E+01 1.04E+02 no ND No benchmark; ND in background
1 3.56E+00 NC no NA No comparison possible
4 1.35E+02 1.85E+08 no 1.61E-02 No benchmark; higher than background
3 2.31E+02 420E+22 no NA No comparison possible
4 6.00E+00 5.54E+02 no NA No comparison possible
1 2.67E+00 NC no ND 20 Maximum less than benchmark
11 1.54E+01 8.44E+00 yes ND No benchmark; ND in background
13 1.87E+04 1.08E+04 yes 2.54E+04 No benchmark; within background
1 8.49E+00 NC no 1.60E-01 No benchmark; higher than background
8 1.11E+01 1.37E+01 no 1.91E+01 99 Maximum exceeds benchmark
13 4.59E+04 4.18E+04 yes 3.63E+02 283 Maximum exceeds benchmark
6 4.53E+01 2.88E+01 no ND No benchmark; ND in background
1 6.10E+00 NC no NA No comparison possible
1 2.33E+01 NC no ND No benchmark; ND in background
5 4.77E+03 3.34E+07 no 7.42E-01 3 Maximum exceeds benchmark
3 1.40E+01 6.65E+04 no 8.65E+00 4 Maximum exceeds benchmark
2 1.85E+04 NC no 3.35E+04 Low toxicity
8 5.38E+02 1.18E+06 no ND 40 Maximum exceeds benchmark
1 1.16E+01 NC no NA No comparison possible
13 9.85E+02 228E+02 yes 3.93E+01 No benchmark; higher than background
1 2.29E+01 NC no 2.73E-01 No benchmark; higher than background
6 5.60E+01 5.26E+01 no 1.65E+01 20 Maximum exceeds benchmark
20 2.22E+03 3.24E+02 yes 2.09E+02 60 Maximum exceeds benchmark
4 1.76E+01 2.10E+11 no 3.12E-01 200 Maximum less than benchmark
2 3.38E+01 1.12E+402 no ND No benchmark; ND in background
1 2.29E+01 NC no 1.87E-01 100 A less than benchmark
6 1.69E+01 7.35E+03 no ND No benchmark; ND in background
1 6.59E+00 NC no 5.02E-01 No benchmark; higher than background
1 1.13E+01 NC no ND No b <, ND in backgr
2 4.06E+01 NC no NA No comparison possible
22 5.37E+04 1.73E+04 yes 3.80E+04 No benchmark; within background
18 3.12E+403 7.30E+02 yes 1.85E+02 40.5 Maximum exceeds benchmark
2 7.46E+03 NC no 1.72E+04 Low toxicity
1 4.61E+02 2.75E+02 yes 8.83E+02 No benchmark; within background
4 3.43E+01 3.78E+21 no 1.77E-01 No benchmark; higher than background
1 7.11E+00 4.29E+03 no 1.14E-02 No benchmark; higher than background
1 1.78E+02 NC no NA No comparison possible
T 5.43E+03 9.78E+06 no ND No rk; ND in background
19 3.99E+02 7.98E+01 yes 4.27E+01 30 Maximum exceeds benchmark
4 5.14E+01 1.18E+02 no 3.35E-01 No benchmark; higher than background
1 1.78E+02 NC no NA 30 Maximum exceeds benchmark
9 1.34E+03 8.98E+02 yes NA Low toxicity
2 1.70E+03 2.31E+03 no 4.73E+03 Low toxicity
2 1.91E+01 NC no 4.35E-01 No benchmark; higher than background
1 1.20E+01 NC no 1.35E+00 = Maximum exceeds benchmark
7 4.43E+03 6.93E+16 no 1.20E+00 0.371 Maximum exceeds benchmark
8 5.86E+01 3.30E+01 yes NA No comparison possible
b 8.00E+01 NC . no NA 50 Maximum exceeds benchmark
6 1.18E+02 8.71E+01 no ND 200 Maximum less than benchmark
6 4.15E+01 1.36E+06 no ND No benchmark; ND in background
4 3.85E+00 1.85E+01 no ND No b rk; ND in backgr
1 1.32E+03 4.44E+02 yes 6.90E+01 2 Maximum exceeds benchmark
19 4.26E+03 1.02E+03 yes 8.08E+02 85 Maximum exceeds benchmark
1 7.00E-01 NC no NA No comparison possible

"Efroymson et al., 1997. Pi inary R iation Goals for ical Endpoints

Yellow shading indicates maximum site concentration exceeds benchmark.

Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent
was not detected in background soil) and no benchmark is available.

NC= value was not calculated

NA= background soil concentrations were not available for these constituents
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Table 7-29b

Comparison of Site H Subsurface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Twice Average
Number of 85% UCL Background Soil
Samples for Maximum Represents Site C Soil B
Constituent (mg/kg) Statistics (mgrkg) 95% UCL Concentration (mg/kg) (mgfkg)'  jcomment
1,2,4-Trichiorobenzene 6 7.58E+03 4.42E+22 no NA 20 Maximum exceeds benchmark
1,2-Dichioroberzene 3 1.94E+04 1.38E+134 no NA No comparison possible
1,2-Dichioroethane 1 1.20E-02 NC no NA No comparison possible
[1,3-Dichiorobenzene 3 2.42E+02 1.28E+17 no NA No comparison possible
1,4-Dichioroberzene 5 3.06E+04 8.14E+38 no NA 20 {Maximum exceeds benchmark
[2,4,6-Trichlorophenol 2 6.13E+02 NC no NA 4 Maximum exceeds benchmark
j2,4-Dichiorophenol 5 7.42E+02 2.30E+17 no NA No comparison possible
2, 4-Dimethyiphenol 1 9.20E-02 NC no NA No comparison possible
[2-Butanone (MEK) 5 2.72E+01 251E+01 no ND INo benchmark; ND in background
[2-Methyinaphthalene 3 3.47E+02 1.00E+82 no ND No benchmark; ND in background
4,4-DDE 2 7.80E-01 1.51E+00 no 1.61E-02 No benchmark; higher than background
4,4-DDT 2 9.23e-01 1.30E+00 no 1.41E-02 No benchmark; higher than background
-DDD 1 4.31E-01 NC no ND No benchmark; ND in background
4-Methyl-2-pentanone 4 7.85E+00 1.90E+15 no NA INo comparison possible
4-Methylphenol 1 1.726-01 NC no NA INo comparison possible
4-Nitroarifine 1 1.83E+03 NC no NA No comparison possible
Acenaphthylene 3 3.78E+02 4.03E+84 no ND No benchmark; ND in background
JAcetone 1" 2.11E+01 1.58E+03 no ND No benchmark; ND in background
JAUMInUM 1 1.21E+04 1.08E+04 yes 2.54E+04 No benchmark; within background
{fAnthracene B 6.80E+02 1.80E+34 no 1.60E-01 No benchmark; higher than background
[Arseric 2 2.60E+01 NC no 1.91E+01 9.9 Maximum exceeds benchmark
Barium 1" 3.24E+03 5.87E+03 no 3.63E+02 283 |Maximum exceeds benchmark
ene 7 6.13E+01 1.27E+12 no ND No benchmark; ND in background
a)anthracene 3 3.78E+02 9.26E+60 no 2.40E-01 No benchmark; higher than background
a)pyrene 2 2.72E+02 NC no 1.87E-01 No benchmearik; higher than background
Miuoranthene 3 2.11E+02 1.37E+50 no 1.79E-01 INo ¥; higher than kground
o(g.h,j)perylene 2 1.13E+02 NC no 1.27E-01 No benchmari; higher than background
oic acd 2 2.64E+00 NC no NA No comparison possible
alcohol , | 7.92E+00 NC no NA No comparison possible
ICadmium 4 2.94E+02 3.36E+02 no 8.65E+00 4 Maximum exceeds benchmark
[Chiorobenzene 6 4.52E+02 2.94E4+17 no ND 40 Maximum exceeds benchmark
2 1.92E-01 561E-01 no NA INo comparison possible
8 1.00E+02 6.37E+02 no 3.93E+01 No benchmark; higher than background
3 3.32E+02 5.95E+47 no 2.73E-01 No benchmark; higher than background
5 1.05E+02 7.44E+03 no 1.55E+01 20 Maximum exceeds benchmark
8 2.44E+03 1.74E+06 no 2.09E+02 60 Maximum exceeds benchmark
2 2.00E+00 NC no NA INo comparison possible
8 2.57E+01 2.84E+01 no 3.12E-01 200 Maximum less than benchmark
4 6.04E+01 2.26E+15 no ND No benchmark; ND in background
1 3A7E+01 NC no ND No benchmark; ND in background
3 1.28E+01 1.63E+01 no ND No benchmark; ND in background
4 1.33E+03 8.60E+34 no 5.02E-01 No benchmark; higher than background
3 4.83E+02 7.75E+78 no ND No benchmark; ND in background
1 7.14E-01 NC no NA INo comparison possible
1 1.36E+02 NC no ND No benchmark; ND in background
1 8.45E+04 4.98E+05 no 3.80E+04 No benchmark; higher than background
2 1.15E+03 NC no 1.85E+02 40.5 Maximum exceeds benchmark
11 3.65E+04 2.74E+06 no 8.83E+02 No benchmark; higher than background
3 3.90E+00 1.78E+03 no 1.77E-01 No benchmark; higher than background
1 5.56E+01 8.47E+03 no 1.14E-02 No benchmark; higher than background
1 1.00E-07 NC no NA No comparison possible
B 2.27E+03 1.59E+44 no ND INo benchmark; ND in background
10 1.51E+04 3.57E+06 no 4.27E+01 30 Maximum exceeds benchmark
6 211E+03 3.01E+14 no 3.35E-01 No benchmark; higher than background
1 4.22E-01 NC no NA 30 Maximum less than benchmark
3 6.64E+02 5.05E+63 no 4.35E-01 No benchmark; higher than background
1 2.00E+00 NC no ND 0.21 Maximum exceeds benchmark
2 4.40E+01 NC no 1.35E-03 2 Maximum exceeds benchmark
4 1.80E+04 5.45E+15 no 1.20E+00 0.371 Maximum exceeds benchmark
1 5.65E+00 NC no NA No comparison possible
1 1.00E+00 NC no ND 1 Maximum within benchmark
3 1.11E+02 1.05E+07 no NA 50 Maximum exceeds benchmark
5 7.65E+01 2.05e+10 no ND 200 |Maximum less than benchmark
I Total Xylenes 3 2.36E+01 3.46E+01 no NO No benchmark; NO in background
Trichioroethene 1 1.00E-02 NC no ND No benchmark; ND in background
\Vanadium 6 9.50E+01 1.97E+02 no 6.90E+01 2 Maximum exceeds benchmark
Zinc 1 3.95E+04 1.61E+07 no 8.08E+02 8.5 Maximum exceeds berchmark
wa 4 6.14E-01 1.10E+00 no 3.22E-01 No benchmark; hi than ba
'Efroymson et al., 1997. F inary diation Goals for Ecological Endpoints

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not availabl

ds twice

was not detected in background soil) and no benchmark is available.
NC= value was not calculated
NA= ground soil cor

ions were not available for these constituents
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Table 7-29¢
Comparison of Site | Subsurface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Twice Average
Number of Background Soil
Samples for Maximum 95% UCL Rep Ci ation | Soil Benchmark
Constituent (mg/kg) Statistics (mglkg) 95%UCL | Site Concentration (mg/kg) (mglkg)' Ci
1,1,1-Trichloroethane 2 1.69E+00 NC no NA No comparison possible
1,2,4-Trichiorobenzene 8 8.26E+03 1.17E+06 no NA 20 | Maximum exceeds benchmark
1,2-Dichlorobenzene 6 3.24E+02 7.93E+04 no NA No comparison possible
1,3-Dichiorobenzene 2 7.01E+01 NC no NA No comparison possible
1,4-Dichiorobenzene 8 1.84E+03 1.26E+05 no NA 20 Maximum exceeds benchmark
2,4-Dichlorophenol 1 9.00E+00 NC no NA No comparison possible
2-Butanone (MEK) 15 1.69E+01 9.61E+00 yes ND No benchmark; ND in background
[2-Methyinapthalene 7 1.69E+02 | 2.64E+03 no ND No benchmark; ND in background
4,4-DDT 1 4.31E+00 NC no 1.41E-02 No benchmark; higher than background
-DDD v 2.97E+01 NC no ND No benchmark; ND in background

4-Chioroaniline 1 4.32E+01 NC no NA No comparison possible
4-Methyl-2-pentanone 2 4.16E+00 NC no NA No comparison possible
IAcenapthene 1 1.40E+01 NC no ND 20 'Maximum less than benchmark
(Acetone 16 1.69E+01 2.17E+01 no ND No benchmark; ND in background
Aluminum 16 1.36E+04 7.92E+03 yes 2.54E+04 No benchmark; within background

2 2.03E+02 NC no 1.60E-01 No benchmark; higher than background

3 6.66E+03 5.78E+53 no 3.80 5 Maximum exceeds benchmark

9 1.40E+01 2.05E+01 no 1.91E+01 9.9 Maximum exceeds benchmark

10 3.60E+03 | 4.82E+04 no 3.63E+02 283 Maximum exceeds benchmark

10 2.41E+01 2.34E+02 no ND No benchmark; ND in background

2 6.72E+00 NC no 2.40E-01 No benchmark; higher than background

3 2.47E+00 NC no 1.87E-01 No benchmark; higher than background

2 3.24E+01 NC no 1.79E-01 No benchmark; higher than background

1 6.21E+01 NC no NA No comparison possible

1 1.53E403 NC no 1.51E+00 10 Maximum exceeds benchmark

1 1.39E+02 NC no ND No benchmark; ND in background

1 1.92E+02 NC no 7.42E-01 3 Maximum exceeds benchmark

1 1.30E+01 1.84E+01 no 8.65E+00 4 Maximum exceeds benchmark

2 1.27E+02 7.16E+04 no ND 40 Maximum exceeds benchmark

14 7.31E+02 | 3.60E+02 yes 3.93E+01 No benchmark; higher than background

2 5.59E+00 9.88E+00 no 2.73E-01 No benchmark; higher than background

T 1.40E+02 1.05E+02 no 1.55E+01 20 Maximum exceeds benchmark

8 6.30E+02 2.10E+03 no 2.09E+02 60 Maximum exceeds benchmark

3 3.18E+03 1.14E+80 no NA No comparison possible

8 2.03E+02 3.15E+04 no 3.12E-01 200 Maximum exceeds benchmark

1 5.59E+00 NC no ND No benchmark; ND in background

1 1.69E+01 NC no 1.87E-01 100 Maximum less than benchmark

10 1.51E+01 1.14E402 no ND No ND in background

3 203E+02 | 3.81E+13 no 5.02E-01 No benchmark; higher than background

3 3.54E+01 7.33E+08 no ND No benchmark; ND in background

7 1.27E+03 2.10E+03 no NA No comparison possible

1 3.01E+00 NC no NA No comparison possible

16 4.15E+04 3.11E+04 yes 3.80E+04 No benchmark; within background

15 2.33E+04 3.08E+05 no 1.85E+02 405 Maximum exceeds benchmark

1 9.80E+01 NC no 8.83E+02 No benchmark; within background

5 3.20E+00 2.69E+00 no 1.77E-01 No rk; higher than backgr

16 6.77E+00 1.64E+02 no 1.14E-02 No benchmark; higher than background

% 1.00E+02 NC no NA No comparison possible

2 5.15E+02 5.75E+05 no ND No benchmark; ND in background

12 241E+03 2.50E+04 no 4.27E+01 30 Maximum exceeds benchmark

5 1.02E402 | 6.24E+04 no 3.35E-01 No benchmark; higher than background

2 2.70E+01 NC no NA 30 Maximum less than benchmark

4 4 93E+01 8.42E+05 no 4 35E-01 No benchmark; higher than background

1 1.32E+03 NC no ND 0.21 Maximum exceeds benchmark

5 3.43E+02 3.06E+02 no 1.20E+00 0.371 Maximum exceeds benchmark

5 5.27E+00 1.81E+01 no NA No comparison possible

9 5.50E+01 1.15E+02 no NA 50 Maximum exceeds benchmark

1" 7.79E+01 4.10E+02 no ND ‘200 Maximum less than benchmark

10 1.92E+01 2.70E+02 no ND No benchmark; ND in background

1 4.93E+02 NC no NA No comparison possible

2 3.81E+00 1.22E+01 no ND No benchmark; ND in background

7 5.53E+02 8.22E402 no 6.90E+01 2 Maximum exceeds benchmark

16 6.33E+03 5.00E+03 yes 8.08E+02 85 Maximum exceeds benchmark

T 1.31E+02 7.45E+02 no 3.22E-01 No benchmark; higher than background

1 3.00E-03 NC no NA No comparison possible
"Efroymson et al., 1997. P inary R diation Goals for Ec jical Endpoints

Yellow shading indicates maximum site concentration exceeds benchmark.

Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent
was not detected in background soil) and no benchmark was available.

NC= value was not calculated

NA= background soil concentrations were not available for these constituents
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Tabie 7-29d

Comparison of Site L Subsurface Soil Concentrations to Ecological Benchmarks

Sauget Area |
Number of Twice Average
Samples for Maximum 95% UCL Rep Backg d Soil Soil Benchmark
Constituent (mg/kg) Statistics (mglkg) 95%UCL | Site C C ion (mglkg) (mglkg)' Comment
1,2,4-Trichlorobenzene 3 7.90E+01 1.21E+02 no NA 20 Maximum exceeds benchmark
1,2-Dichiorobenzene 4 7.70E+00 | 7.23E+00 no NA No comparison possible
1,3-Dichiorobenzene 1 4.30E+00 NC no NA No comparison possible
9 1.00E+02 1.29E+07 no NA 20 Maximum exceeds benchmark
: 1.50E+00 NC no NA 4 Maximum less than benchmark
2 1.10E+01 NC no NA No comparison possible
3 1.00E+01 6.98E+61 no ND No k; ND in background
3 260E+00 | 3.92E+00 no NA No comparison possible
6 3.10E+00 | 2.36E+00 no ND No benchmark; ND in background
6 2.70E+02 2.89E+14 no NA No comparison possible
4 1.67E-01 1.49E+02 no NA No comparison possible
5 7.10E+00 | 6.19E+00 no NA No comparison possible
3 3.10E+00 3.47E+23 no ND 20 Maximum less than benchmark
1 2.80E-01 NC no ND No benchmark; ND in background
6 456E+00 | 2.30E+04 no ND No benchmark; ND in background
1 1.28E+04 7.82E+03 yes 2.54E+04 No benchmark; within background
3 420E+00 | 3.58E+31 no 1.60E-01 No benchmark; higher than background
1 3.20E+01 NC no 3.80E+00 5 Maximum exceeds benchmark
10 1.72E+02 4.08E+02 no 1.91E+01 99 Maximum exceeds benchmark
15 1.44E+03 | 5.47E+04 no 3.63E+02 283 Maximum exceeds benchmark
5 5.70E+00 | 6.67E+13 no ND No benchmark; ND in background
4 860E+00 | 9.54E+08 no 2.40E-01 No benchmark; higher than background
3 530E+00 | 8.81E+35 no 1.87E-01 No benchmark; higher than background
3 5.40E+00 | 2.48E+24 no 1.79-01 No benchmark; higher than background
1 2.70E-02 NC no 1.27E-01 No within background
1 4.60E+00 NC no 2.08E-01 No benchmark; higher than background
2 3.20E+00 NC no NA No comparison possible
4 5.40E+00 NC no ND No benchmark; ND in background
4 5.82E+01 2.13E+02 no 7.42E-01 3 Maximum exceeds benchmark
6 4.20E+01 1.32E+10 no 8.65E+00 4 Maximum exceeds benchmark
6 755E+04 | 6.01E+04 no 3.35E+04 Low toxicity
8 5.30E+00 241E+03 no ND 40 Maximum less than benchmark
3 2.03E+01 2.66E+48 no NA No comparison possible
10 2.70E+01 2.36E+01 yes 3.93E+01 No benchmark; within background
4 8.20E+00 | 7.34E+08 no 2.73E-01 No benchmark; higher than background
i 9.00E+00 8.67E+00 no 1.55E+01 20 Maximum less than benchmark
10 3.08E+02 | 4.33E+02 no 2.09E+02 60 Maximum exceeds benchmark
4 1.90E-01 2.58E-01 no NA No comparison possible
1 4.60E-01 NC no NA No comparison possible
4 2.78E+00 3.15E+03 no 3.12E-01 200 Maximum less than benchmark
2 3.00E+00 NC no ND No benchmark; ND in background
2 1.00E+00 NC no 1.87E-01 100 Maximum less than benchmark
1 4.00E-02 NC no ND No benchmark; ND in background
4 1.60E+01 2,05E+09 no 5.02E-01 No benchmark; higher than background
2 5.00E+00 NC no ND No benchmark; ND in background
1 4.80E+00 NC no NA No comparison possible
1 4.90E-02 NC no NA No comparison possible
2 2.90E+00 NC no ND No benchmark; ND in background
1 2.40E+04 | 1.45E+04 yes 3.80E+04 No ber ¢; within background
13 6.64E+02 5.83E+03 no 1.85E+02 40.5 'Maximum exceeds benchmark
6 9.44E+03 7.92E+03 no 1.72E+04 No benchmark; within background
11 7.82E+02 | 3.68E+03 no 8.83E+02 No benchmark; within than background
7 1.80E+00 | 6.02E+01 no 1.77E-01 No benchmark; higher than background
5 2.28E+00 5.92E+07 no 1.14E-02 No benchmark; higher than background
4 7.30E400 | 7.72E+06 no ND No benchmark; ND in background
10 239E+03 | 2.67E+03 no 4.27E+01 30 Maximum exceeds benchmark
5 2.30E+01 1.33E+06 no 3.35E-01 No benchmark; higher than background
5 1.60E+01 1.57E+01 no NA 30 Maximum less than benchmark
6 2.28E+03 1.86E+03 no 4.73E+03 No benchmark; within background
4 2.30E+01 3.48E+10 no 4.35E-01 No benchmark; higher than background
2 5.00E+02 NC no 1.20E+00 0.371 Maximum exceeds benchmark
7 4.00E+02 3.21E+09 no ND 200 Maximum exceeds benchmark
4 1.10E+01 2.48E+06 no ND No benchmark; ND in background
9 131E+02 | 7.51E+01 yes 6.90E+01 2 Maximum exceeds benchmark
11 4.24E+03 1.61E+04 no 8.08E+02 85 Maximum exceeds benchmark
6 2.20E+00 1.61E+00 no 3.22E-01 No benchmark; I'iﬂ than ba&ound
= ==
"Efroymson et al., 1997. Preliminary ion Goals for Endpoints

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil) and no benchmark available.

NC= value was not calculated

NA= background soil concentrations were not available for these constituents
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Table 8-1
‘Weight of Evidence Evaluation of Ecological Risk
Sauget Areal
| Assessment Endpoint1 Assessment Endpoint2 Assessment Endpoint 3 Assessment Endpoint4 - |
Sustainability of warm water fish St growh el msrodiction of aquadic Wil srecies Srvival, growh. and reproduction of baid egles Sk, gra St N Grimiol WA
Harm/Magnitade ‘Weighing Factors ' Weighing Factors (Increasing] Factors ‘Weighing Factors
(ncreasing Confidence or Weight) Confidence or Weight) (Increasing Confidence or Weight) (Increasing Confidence or Weight) o
_ LowWeigh | Veum Towwegs [ VehumWegs | Fighweg Low Weight | Medum [ TowWegh | welumweios | Figh Weigh |
Yes/High
Tc-COPCs exceed | 1a-fish body 3a - concentrations in 4a-
chines for| burdens indicate i 5 =
benthic invertebrates | exposure tosite- ‘exposure to site-related COPCs in
Yes/Low related COPCs COPCs - measure of surface soil
exposure rather than exceed some
effect screening.
‘benchmarks
12 - mercury
| concentrations in
1c - sediments
exhibi toxicity
(similar to other
water bodies in
region)
Undetermined
No Risk

FIELD OBSERVA’
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